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Executive Summary 

The Town of  Riverhead has been in the forefront of the sustainability movement by recently upgrading 

their Water Resource Recovery Facility (WRRF) f rom a tertiary treatment facility with surface water 

discharge to a wastewater reuse facility by adding a second 450,000 gpd outfall to divert  highly t reated 

ef f luent from the facility to the neighboring golf course, further reducing the total nit rogen load to the 

protected Peconic River while also preserving groundwater supplies normally ut i lized for golf  course 

irrigation purposes.  To continue with this objective, the Town has authorized preparation of this report  to 

determine the feasibility and economic benefit to upgrading the WRRF p rocess to produce Class A, 

Exceptional Quality (EQ), biosolids from their sewage sludge. 

Sewage sludge is defined by the United States Environmental Protection Agency (USEPA) as “the solids 

separated during the treatment of municipal wastewater (including domestic septage)”.  Biosolids  are 

def ined as “treated sewage sludge that meets the EPA pollutant and pathogen requirements for land  

application and surface disposal.”  The Town of  Riverhead owns and operates a 1.5 mill ion gallons per 

day (MGD) WRRF and a 100,000 gallon per day (gpd) Scavenger Waste Facility (SWF), both located at 2 

River Avenue in Riverhead, New York and a 62,000 gpd Calverton Sewer District sewage treatment plant 

(Calverton STP) located at 200 Burman Boulevard in Calverton, New York.  Currently, the WRRF is 

producing approximately 2,800 lbs./day of sewage sludge and the SWF is producing approximately 1,400 

lbs./day, which equates to a total sewage sludge production rate of  4,200 lbs./day with minimal 

contribution from the Calverton STP. Current operations include aerated ho lding tanks to collec t and 

maintain the sewage sludge in liquid form prior to a series of thickening and dewatering operations.   The 

end product of  the current sludge process operations is a sludge cake currently measured at 

approximately 15-20% solids by weight, which is hauled off site for disposal at a permitted landfill located 

in Pennsylvania.  The cost to haul the sludge cake from the site is a signif icant portion of  the annual 

operating budget, with a current cost ranging between $600,000-$650,000/year.   

In 2007, H2M was retained by Riverhead to produce a Feasibility Study titled ‘Beneficial Use of  Class B 

Biosolids – Direct Land Application – Sod Farms’.  Class B biosolids as  def ined by the USEPA are 

sewage sludge solids treated to reduce pathogens to low but detectable levels that do not pose a threat  

to public health and the environment as long as actions are taken to prevent exposure to  the b iosolids 

af ter their beneficial reuse or disposal.  The use of Class B biosolids comes with restrictions including but 

not limited to being allowed to be applied in bulk and being subject to the general requirements and  site 

management practices as defined by the USEPA. 

The benef it to producing Class A biosolids is that they are virtually unregulated for use and can be used 

in bulk or sold/given away. This report evaluates potential Class A biosolids alternatives and prov ides a 

detailed comparison of two alternatives, autothermal thermophilic aerobic digestion and heat drying.  
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1.0 PROJECT BACKGROUND AND HISTORY 

1.1 Owner and Site Information 

The Town of  Riverhead (Town) is located in Suffolk County, New York and owns and operates under 

SPDES Permit No. NY-0020061 (Appendix A) a 1.5 million gallons per day (MGD) Water Resource 

Recovery Facility (WRRF) and a 100,000 gallon per day (gpd) Scavenger Waste Facil ity (SWF),  both 

located at 2 River Avenue in Riverhead, New York and under SPDES Permit No. NY-0025453 (Appendix 

B) a 62,000 gpd Calverton Sewer District sewage treatment plant (Calverton STP) located at 200 Burman 

Boulevard in Calverton, New York.  The WRRF serves a mixed commercial/residential collection system 

that is located throughout the south-central portion of  the Town and encompasses an area of  

approximately 2,190 acres (3.4 square miles).  The SWF serves as an environmental business that 

receives septage from independent haulers/carriers Monday through Friday during the hours of 9am-5pm.  

The Calverton STP serves a mixed commercial/industrial collection system that is located in the 

Enterprise Park at Calverton. 

1.2 Existing Facilities 

The WRRF was originally constructed in 1937 and has been upgraded several times including the most 

recent, which was completed in 2016 to include an effluent reuse component to divert up to 450,000 gpd 

on a seasonal basis to the neighboring Indian Island Country Club golf course for irrigation purposes. The 

SWF was constructed circa 1981 and has not been fully upgraded since.   The Calverton STP was 

constructed circa 1969 and has not been fully upgraded since. 

1.2.1 Sludge Production 

The WRRF biological treatment process utilizes a membrane biological reactor (MBR) designed and 

permitted to treat an average daily flow of 1.5 MGD to accommodate the following inf luent loading and  

ef f luent permit conditions: 

Table 1: WRRF Influent and Effluent Design and Permit Characteristics 

 

 

 

 

 

Parameter  Inf luent 
(Design) 

Ef fluent (SPDES Permit 
Monthly Limits) 

Flow  1.5 MGD 1.5 MGD 

BOD5 500 mg/L 25 mg/L  

TSS 400 mg/L  30 mg/L 

TN  100 mg/L 40 lbs/day (5/1 – 9/30) 

130 lbs/day (10/1 – 4/30) 
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Table 2: 3-Year Averages for WRRF Influent/Effluent Characteristics 

Month Influent 

(mg/L) – 

BOD5 

Effluent 

(mg/L) – 

BOD5 

Influent 

(mg/L) - 

TSS 

Effluent 

(mg/L) – 

TSS 

Influent 

(mg/L) –

TN 

Effluent 

(mg/L) – 

TN  

January 284.14 5.31 191.08 1.65  55.35 4.06 

February 248.42 4.45 187.33 1.83 54.80 5.06 

March  222.00 4.52 162.83 2.10 53.00 10.75 

April  256.10 4.00 206.20 3.37 58.79 4.15 

May 257.77 4.38 219.54 3.77 60.25 3.15 

June  244.91 4.47 199.09 3.35 61.57 3.32 

July 254.92 6.56 187.33 2.21 56.35 3.02 

August  251.91 4.56 176.55 2.73 59.05 2.92 

September 263.56 5.70 189.78 2.33 56.17 2.96 

October 263.08 6.10 188.02 3.11 56.62 2.89 

November 230.83 4.32 153.00 2.02 47.43 6.92 

December 257.18 4.00 181.64 2.69 57.14 5.01 

1These values are generated based on an average of monthly data for 2017, 2018 and 2019. 

 

The WRRF is expected to produce an average of  4,914 lbs./day of  waste sewage sludge at the 

theoretical sludge production at full design flow and load.  Current f low and influent  characterist ics are 

such that the WRRF has averaged a daily sludge production rate of approximately  2,800 lb s./day or 

approximately 57% of the design value. 

The SWF has varying influent conditions due to the unpredictable nature of septage hauling throughout 

the calendar year.  However, the current SWF process at full design flow and load is projected to produce 

approximately 3,202 lbs./day of waste sewage sludge.  The current operational conditions are such that 
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the SWF has averaged a daily sludge production rate of approximately 1,400 lbs./day or approximately 

44% of  the design value. 

The Calverton STP is currently producing minimal sludge due to the nature of  the collec tion system 

contributors being mostly daytime workers producing minimal inf luent loading.  The minimal s ludge 

produced, approximately 2,000 gallons per load, 2-3 times per month at 2,500 mg/L, is being collected by 

the Riverhead WRRF personnel to be processed at the WRRF.  There is anticipated expansion within the 

sewer district of which it is expected that the Riverhead WRRF would continue to accept and process the 

sludge produced at the Calverton STP for upgrades up to 0.3 MGD which would produce an average of 

513 lbs./day of waste sewage sludge at the theoretical sludge production at ful l  design f low and load.   

Should the Calverton STP require upgrades past 0.3 MGD, it is anticipated that sludge processing would 

be incorporated into the design of that facility. 

The totals for each scenario are as follows: 

Table 3: Current and Design Daily Sludge Production  

 Current Sludge 

Production1 

(lbs./day) 

Expected Sludge 

Production 

(current load, full 

design flow) 

(lbs./day) 

Maximum Design 

Sludge Production  

(full design load, full 

design flow) 

(lbs./day) 

Riverhead WRRF (1.5 MGD) 2,800 3,500 4,914 

Riverhead SWF (0.1 MGD) 1,400 1,750 3,202 

Calverton STP (0.3 MGD) <5 384 (projected 

@75%) 

513 

Totals: 4,200 5,634 (say 6,000) 8,629 

 

(1) Current sludge production values are based on an average of annual data from 2017-2019 wet  
tons and solids content in % solids by weight. 
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1.2.2 Existing Sludge Processing Equipment 

The SWF has the following equipment/processes in place for handling the sewage sludge produced on a 

daily basis:  

• Scavenger Sludge Holding Tank (SSHT) – an 84,600 gallon concrete tank for holding SWF waste 

sewage sludge under aerated conditions 

• Scavenger Sludge Holding Tank Blower – a dedicated 50 HP b lower that p rovides air to the 

SSHT 

• Scavenger Sludge Pump Station – transfers aerated SWF waste sewage sludge to the Blended 

Sludge Tanks at the WRRF for further processing 

The WRRF utilizes the following process equipment for handling the combined waste sewage s ludge 

produced on a daily basis from both the SWF and the WRRF: 

• Blended Sludge Holding Tanks (BSHT) – Two (2) cast-in-place concrete tanks (116,317 gallons 

each, 232,634 gallons total) are adjacent to the existing MBR treatment process tanks . Both of  

these tanks are used to hold waste sewage sludge from both the WRRF process and  f rom the 

SWF facility’s SSHT under aerated conditions.  Submersible pumps located in each tank are 

used to transfer this sludge for further processing. These tanks provide for approximately 2 days 

of  sludge storage if no additional steps are taken. 

• Supernatent Pumps – 3.8 HP pumps (quantity of 2 total, 1 duty and 1 shelf  spare) have been 

provided that can be lowered in the BSHT with a manual hoist to skim water from the surface of  

the tank to be returned to the headworks after sludge has been allowed to settle for up to 8 hours  

to provide for additional storage capacity and further thicken the blended sludge tank contents up  

to approximately 0.5% solids.  

• Blended Sludge Holding Tank Blowers – Two (2) dedicated 50 HP blowers located in a b lower 

room within the Operations Building provide air to the BSHTs, one duty and one standby. These 

blowers are turned off periodically to allow sludge to settle. 

• Gravity Belt Thickeners (GBT) – Two (2) GBT’s are installed to accept the waste sewage sludge 

f rom the Blended Sludge Holding Tanks and thicken the sludge from as low as 0.2% to up to 5% 

solids by weight.  Plunger style pumps located adjacent to the GBT’s t ransfer the thickened 

sludge to the Thickened Sludge Holding Tank (TSHT) 



 
FEASIBILITY FOR PRODUCING CLASS A BIOSOLIDS  RIVERHEAD WATER RESOURCE RECOVERY FACILITY 

H2M PROJECT NO.: RDSD 1902 SUFFOLK COUNTY, NEW YORK 
 

5 

• Thickened Sludge Holding Tank – a single concrete tank is utilized to store thickened/blended 

waste sewage sludge under aerated conditions. This tank provides for 178,722 gallons, or 

approximately 1.5 days of sludge storage if no further steps are taken from the BSHT.  Should the 

GBT’s be utilized, the storage capacity would be increase. 

• Thickened Sludge Holding Tank Blower (TSHT) – a dedicated 50 HP blower provides air to the 

TSHT.  A common spare is located between this blower and the SSHT blower that can take the 

place of either blower when one is offline for maintenance or repair.  

• Belt Filter Press (BFP) – a single BFP in the existing operations building dewaters the 

thickened/blended waste sewage sludge from the TSHT to increase solids from as low as 0.2% to 

up to 30% by weight.  Shaftless screw conveyors are provided to convey the dewatered waste 

sewage sludge cake from the BFP to a 21 ton capacity trailer for off-site disposal. 

• Polymer Delivery Systems – a total of two (2) separate polymer delivery systems are installed to 

transfer neat polymer (already mixed with water) to the GBT’s and the BFP. The GBTs and  BFP 

have individual and dedicated polymer lines from each system.   

See Figure 1 - Existing Conditions Site Plan and Figure 2 - Existing Conditions Sludge Process 

Flow Diagram for more information.   

1.3 Definition of the Problem 

The WRRF has been hauling sewage sludge cake from the facility to an off-site disposal location for since 

the f irst belt filter press was installed in 1986. The original BFP was replaced in 2008.  Since then the cost 

of  hauling has continued to rise, with increasing scrutiny placed on landfilling of such material.   With the 

facility being upgraded to a water reuse facility, the Town has investigated additional opportunit ies  for 

benef icial reuse, primarily for the sludge treatment system.  In order to make a future project feasible, the 

improvements must result in not only beneficial reuse opportunities, but  also p rovide an annual cost  

savings to the Town should the beneficial reuse opportunities change and/or become obsolete over time.   

1.4 Current Operations and Maintenance Costs 

The current costs of the existing systems can be broken out into three separate categories: 

• Utility Costs 

• Equipment Consumables Costs 

• Sludge Hauling Costs 



 
FEASIBILITY FOR PRODUCING CLASS A BIOSOLIDS  RIVERHEAD WATER RESOURCE RECOVERY FACILITY 

H2M PROJECT NO.: RDSD 1902 SUFFOLK COUNTY, NEW YORK 
 

6 

In each of  the following sections of the report, the costs will be discussed, and an annual equivalent  cost 

will be identified.  For purposes of this report, each annual cost will be adjusted with an inflation factor t o 

project to the midpoint of a 30-year life cycle for use in comparison to the projected capital cost and  30-

year life cycle cost of the potential Class A biosolids options utilizing the same inflation projection. 

 1.4.1 Utility Costs 

The utility costs associated with the existing sludge processing equipment are almost exclusively  due to 

electricity demand.  Since the WRRF utilizes treated effluent as reuse water,  there are no  assoc iated 

water consumption costs other than the share of the electricity used by the booster pump to c irculate 

reuse water through the distribution piping. Table 4 has a listing of the existing systems with associated 

motors and what the daily usage is in hours and cost per day to run to give an est imated annual total 

projected to the mid-point of a 30 year cycle. 

1.4.2 Consumables 

The consumable costs associated with the sludge processing equipment fall within the following 

categories: 

1. Preventative maintenance items 

2. Rebuild/Replacement  

Table 5 has a listing of the existing systems and consumables associated with each as well as what  the 

f requency is and cost per item to give an estimated current annual total which has been projected to the 

mid-point of a 30 year cycle. 

1.4.3 Hauling Costs 

The cost associated with hauling is based on a contract that is renewed every 2 years.  The current 

contract cost to haul a full 21-ton trailer is $2,850 and has historically gone up approximately 1.2% year 

over the past 10 years.  The facility under normal conditions is producing dewatered s ludge that is  15-

20% solids by weight, which may vary slightly depending on sludge condit ions and polymer dosage.  

Table 6 gives the projected annual cost for hauling sludge at several different concentration values at the 

current sludge production rates along with the same information at full design sludge p roduction rates,  

projected to the mid-point of a 30-year life cycle. 
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2.0 ALTERNATIVES ANALYSIS 

2.1 USEPA Guidelines for Class A Biosolids 

The USEPA Part 503 rule provides comprehensive requirements for the management of  biosolids 

generated during the process of treating municipal wastewater.  Furthermore, the intention of the rule is to 

create incentives for benef icial reuse of  biosolids since the USEPA believes that biosolids are an 

important resource that can and should be used. 

2.2 Pathogen and Vector Attraction Reduction Alternatives 

The USEPA has provided Subpart D of  the Part 503 rule which covers the alternatives for reducing 

pathogens in the treated biosolids.  

2.2.1 The pathogen reduction alternatives are: 

A. Composting – Composting involves the biological degradation of  waste, such as organic 

materials, under aerobic conditions. This includes maintaining a certain temperature in a 

composting device such as in-vessel composting, for a given period.  

B. Heat Drying – The  heat produced from dryers evaporates water from wastewater solids. D irect , 

indirect, or other types of dryers can be utilized to reduce the moisture content of the biosolids.  

C. Heat Treatment – Heat treatment consists of heating up liquid biosolids to a temperature of  at  

least 180 degrees Celsius for 30 minutes.  

D. Thermophilic Aerobic Digestion – This process consists of agitating liquid biosolids with air o r 

oxygen to maintain aerobic conditions. The mean cell residence time of the biosolids is  10 days 

when the temperature is between 55 and 60 degrees Celsius.  

E. Beta Ray Irradiation – Irradiation alters the colloidal nature of cell protoplasm, which grants i t  

ability to destroy organisms. In this process, biosolids  are irrad iated with beta rays f rom an 

accelerator, at dosages of at least 1.0 megarad at 20 degrees Celsius.  

F. Gamma Ray Irradiation – In this process, biosolids are irradiated with gamma rays from isotopes 

such as Cobalt 60, at 20 degrees Celsius.  

G. Pasteurization – Pasteurization involves maintaining a minimum biosolids temperature of  70 

degrees Celsius for at least 30 minutes. 
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H. Thermally Treated – This process involves subjecting biosolids  to one of  four spec if ic, t ime-

temperature based thermal heating procedures. The four regimes identified in the Part  503 rule 

are as follows:  

• Regime A requires maintaining the temperature of biosolids at 50⁰C or higher for 

20 minutes or longer for biosolids with 5% solids or greater, except those covered 

by Regime B. 

• Regime B maintains a 50⁰C or higher biosolids temperature for 15 seconds o r 

greater. This regime applies for biosolids with 7% solids or greater in the form of  

small particles by contact heating with gases or an immiscible liquid.  

• Regime C is for biosolids with solids less than 7%, where the temperature must  

be heated for at least 15 seconds but less than 30 minutes.  

• Regime D is also for biosolids with solids less than 7% but the temperature of the 

sludge must be 50⁰C or higher with at least 30 minutes or longer of contact time. 

I. Treated in High pH/High Temp – This process consists of a specific temperature and pH process 

to reduce pathogen concentrations.  

J. Treated in ‘Other’ Process – Other known processes may be used if they reduce enteric v iruses 

and viable helminth ova. As a baseline, they require a known presence before treatment begins  

and then comprehensive monitoring of enteric viruses and viable helminth ova must be performed 

throughout the process to demonstrate that it is adequately and effectively treating pathogens.  If  

found to be present, the density of enteric viruses in the biosolids after treatment must  be less 

than 1 plaque-forming unit (PFU) per 4 grams of total solids, and the viable helminth ova density 

in the biosolids after treatment must be less than 1 per 4 grams of total solids, both on a dry -

weight basis.  

K. Treated in ‘Unknown’ Process – This process is utilized when a process is unknown, or where the 

biosolids were treated under less-stringent process conditions than those which classify Class A 

biosolids, under any alternatives. The ‘unknown’ process requires that biosolids must be tes ted 

for Salmonella sp. or fecal coliform bacteria, enteric viruses, and viable helminth ova either when 

the biosolids are used or disposed, or in some cases, when they are prepared for use or disposal.   

L. Treated in Process Equivalent to PFRP – This consists of treating biosolids in a p rocess that  is 

equivalent to one of  the Processes to Further Reduce Pathogens, or PFRP, which must be 

determined by the permitting authority. In addition, they must meet the Pathogen Requirements 
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for all Class A Alternatives. The process must be equivalent in achieving Class A status by 

reducing enteric viruses and viable helminth ova as long as it is operated under the same 

conditions which produced the required reductions.  

2.2.2 Upon treatment, the biosolids must also meet at least one (1) of the vector attrac tion reduction 

requirements:  

A. Volatile solids mass reduced by >38% 

B. If  not reduced by 38% anerobically: digest portion of digested sludge for an additional 40 days at  

30-37 deg. C, and produce 17% further reduction 

C. If  not reduced by 38% aerobically: digest portion of digested sludge at 2% or less solids for an 

additional 30 days at 20 deg. C, and produce 15% further reduction 

D. Specific oxygen uptake rate (SOUR) in aerobic process is ≤ 1.5 mg/L per gram total solids at  20 

deg. C 

E. Aerobic digestion for 14 days or longer at 40 deg. C, with average temperature higher than 45 

deg. C 

F. pH raised to 12 or higher by alkali addition, remain at 12 with no additional alkali for 2 hours, then 

remain at 11.5 for 22 hours 

G. % solids not containing unstabilized solids greater than 75% total solids 

H. % solids containing unstabilized solids from primary process greater than 90% solids 

I. Sludge to be injected below ground surface 

J. Incorporate biosolids into soil within 6 hours of application 

2.3 Preliminary Evaluation of Potential Alternatives 

Each of the alternatives has been evaluated from the standpoint of Owner preferences, site res trict ions  

and commercial availability. A meeting was held with the Superintendent of  the Sewer District on 

September 4, 2019 to discuss the potential alternatives at which time it was determined that  there were 

several alternatives that could be eliminated based on the availability or nature of  the equipment 

necessary to perform the treatment.  For example, there was no interest in beta ray or gamma ray 

irradiation nor was there a desire to have a process which includes a chemical storage/delivery  system 

such as the high temperature/high pH alternative.   
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From discussions during this meeting, it was determined that the acceptable alternatives would be heat  

and/or biological treatment systems only. Thermal treatment alternative was eliminated based on c l ient  

preference, since there was no interest in installing and maintaining a boiler to achieve the necessary  

heating requirements. The next criteria that was evaluated was whether the existing site has enough 

space.  Since the site is adjacent to and inclusive of wetlands and the available space is  already being 

utilized by the other systems, there are no reasonable options for expanding the l imits of  the ex is ting 

facility.  Therefore, alternatives must not require expansion of the site. Consequently,  composting was 

also eliminated from further consideration. 

The f inal criteria for this portion of  the evaluation was that any selected system must be currently 

commercially available with an amount of  systems in place to ensure equipment reliability and 

manufacturer support during the life cycle of the system.   

Having completed the preliminary evaluation, each of the following alternatives remain:  

• Heat Drying 

• Thermophilic Aerobic Digestion 

A minimum of two examples of each alternative were selected for outreach to equipment representatives.  

Information was obtained regarding system components, capital costs and operations and maintenance 

requirements.  For purposes of this report, a detailed evaluation was conducted on a single select ion of  

each alternative.  The following categories were used in the evaluation of the selections: 

• Capital, Construction and Engineering Costs 

• Utility Consumptions 

• Consumables 

• Disposal Cost (if no end user interest) 

• Potential Give-away Savings 

• Operations/Labor  
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3.0 COMPARISON OF SELECTED ALTERNATIVES 

3.1 Alternative #1 – Autothermal Thermophilic Aerobic Digestion (ATAD) 

3.1.1 Thermal Process Systems - ThermAer 

The f irst alternative selected for further evaluation is the ThermAer system, a two-step autothermal 

thermophilic aerobic digestion (ATAD) process provided by Thermal Process Systems.  The system is 

designed to process up to 6,000 lbs per day of dry sludge material at 4-7% total solids  (TS),  seven (7) 

days per week. This will require the use of gravity belt thickeners for dewatering sludge from the BSHT’s 

prior to entering the ThermAer system to achieve the minimum % solids in order to optimize the digestion 

process and energy requirements by limiting the amount of water to be brought up to temperature.  See 

Figure 3 – ThermAer Process Proposed Flow Diagram for more information for the ATAD system and  

how it will be integrated into the existing sludge processing systems.  

The f irst step of the digestion process occurs in the ThermAer reactor. The ATAD process is typically 

batch-fed 3-5 times per week with thickened sludge, with actual loads depending on the RWRRF ’s daily 

f low rates and sludge production. Conditions in the process are contingent on oxygen demand so there 

are sensors measuring oxygen reduction potential (ORP) as a surrogate for dissolved oxygen. During and 

af ter a batch feed to the ThermAer reactor, the oxygen demand rapidly increases and oxygen is used to 

drive biological activity which generates heat from the exothermic reactions that take place. A constant  

food source is produced for the naturally occurring thermophilic bacteria as the cells  of  the mesophil ic 

bacteria rupture and degrade, resulting in 50% reduction of TS.  

To maintain optimal conditions, a positive displacement aeration b lower control led by a variable 

f requency drive (VFD) modulates the air f low to provide sufficient aeration for the digest ion process to 

ef fectively destroy pathogens and stabilize the sludge material. As the system is fed and heat is 

produced, the system is in what is called the “burn mode” where the ORP recovers towards zero.  The 

next phase, “react mode,” is in response to the generation of heat and slowdown of biological activity. The 

blower speed is optimized to save energy while retaining heat. Temperatures between 65-70⁰C are 

maintained in the tank due to the presence of  continuing exothermic reactions f rom this phase. No 

external heat sources are needed to maintain thermophilic conditions for the ATAD p rocess.  Following 

the “react mode,” the system’s “isolation mode” is initiated, which is when the sludge is  retained in the 

reactor for a temperature-dependent period of time until United States EPA 503 regulations are met to 

achieve “Class A” Biosolids. The hydraulic retention time (HRT) for the reactor is typically kept at 10 to 12 

days to maintain a sufficient reactor volume for treatment. 

Following the ThermAer process, the biomass may contain upwards of 800-1200 mg/L of ammonia.  

In order to reduce this load to the front of the RWRRF during dewatering operations, the second s tep of 

the process is the conversion of ammonia to nitrates as the end product of nitrification reactions, followed 
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by conversion of nitrate to nitrogen gas by denitrification. To initiate the second s tep,  a t ransfer pump 

conveys biosolids from the ThermAer reactor to the Storage Nitrification/Denitrification Reactor (SNDR) to 

reduce nitrogen and ammonia concentrations and provide additional reactor volume at a HRT of 11 days.  

ORP monitoring is used in the SNDR to turn the reactor’s blower on and off in alignment with nitrification-

denitrif ication cycles. Mesophilic digestion occurs in the second step of the process to further reduce total 

solids by 15%. In order to recover the mesophilic nitrifying/denitrifying bacteria population and lower the 

temperature to the necessary range of 35-40⁰C, the biosolids pass through the CoolAer (heat exchanger) 

between the ThermAer and SNDR reactors. Reuse water from WRRF is the proposed cooling medium 

and would be returned to the headworks when the heat exchange process is complete. Following the 

batch feeding of the SNDR, the full tank contents are recycled through the CoolAer again to ensure there 

is a suitable environment for the bacteria. Upon completion of the nitrification/denitrification process,  the 

liquid biosolids from the SNDR are conveyed by a transfer pump to the BFP for f inal dewatering.  The 

sludge cake concentration is expected to come off the belt press in a range of 25-35% TS, an increase 

f rom current concentrations, based on manufacturer data f rom facilities currently implementing the 

ThermAer process. 

The jet aeration system that fuels digestion in both the ThermAer and  SNDR reactors int roduces 

oxygen and a flow of recirculating liquid sludge to a header centered in each tank which has no zzles 

where the air and sludge are forcefully mixed to form high-velocity jet  plumes , c reating high oxygen 

transfer to the reactor due to high shear forces. A single 100 HP jet pump and a single 50 HP jet  pump 

are necessary for the ThermAer and SNDR tanks respectively. Three (3) Gardener-Denver HeliFlow 

blowers currently used for the existing scavenger and thickened sludge holding tanks are to be converted 

are no longer needed and will be repurposed for the aeration of both reactors. Additionally, foam control 

will be handled by the use of actuated valves and a recirculation line from each jet pump that runs to 

splash cones suspended in the headspace of both reactors to break up accumulating foam.  

In addition to the ammonia concentrations in the biomass, an amount of ammonia remains entrained 

in the air of  headspace of both the ThermAer and SNDR reactors. This ammonia is isolated in the reactor 

headspaces by tank covers for conveyance to the Biofi l tAer system for odor control  and ammonia 

removal. The off-gas scrubber recommended for this installation precedes the BiofiltAer unit for additional 

ammonia removal and temperature modifications when the SNDR reactor is  bypassed. Air f rom the 

headspace is drawn from the reactors through piping to the BiofiltAer by a 5,000 scfm fan. The Biof i l tAer 

is composed of an air distribution plenum and two layers of media serving as the fixed-film filter. The f irst  

layer consists of an organic stone (such as Haydite) and a second organic layer of woodchips. Each layer 

has been chosen for its ability to provide essential substrate necessary for the growth of the microbiology.        
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3.1.2 Site Integration and Storage of Biosolids 

Existing structures will be repurposed for all the main tanks for the ThermAer process (ThermAer, 

Biof iltAer and SNDR). The Thickened Sludge Holding Tank (TSHT) onsite wil l  be repurposed for the 

152,000 ThermAer reactor with a diameter of  39-feet and side water depth of  17-feet, and an out of  

service covered digester at RWRRF will be repurposed for the 159,800 gallon SNDR reactor with a 

diameter of 40-ft. and a side water depth of 17-ft.  The 30-f t. diameter Scavenger Sludge Ho lding Tank 

(SSHT) will be repurposed as the BiofiltAer. A new 26-ft. by 65-ft. two-story biosolids control building wil l  

be located on the east side of the SNDR reactor and house the two jet pumps, three transfer pumps, and  

CoolAer heat exchanger used in the process, as well as the electrical power and control elements 

(mechanical and control panel). Two process blowers that previously serviced the sludge holding tanks 

and will be repurposed for the reactors remaining in the scavenger/thickened sludge tanks blower room 

attached to the west side of the proposed SNDR reactor. It is anticipated that the dewatered biosolids wil l  

be temporarily stored on site.  

A 125’ x 250’ (31,250 sq. ft.) fenced in area adjacent to the entrance to the plant will be considered as the 

storage location for the purposes of this report.  It will be assumed this location is acceptable and that the 

town will provide a vehicle to transport the biosolids to the stockpile area from the BFP discharge area. In 

order to protect the stockpile from moisture, a tarp style building will be proposed. The proposed stockpile 

is enclosed by a 6-foot high chain-link fence with double-leaf access gate exterior to the plant so that 

treatment areas remain separate from potential end users.  See Figure 4 - ThermAer System Proposed 

Site Plan for more information. 

3.1.3 Operations 

To operate the ThermAer process would require some additional effort to oversee and maintain above 

and beyond the current operations but does not require 24-hour attention when running in normal 

conditions.  The system is fully automated through the communications and controls utilizing the various 

sensors and flow meters and automatic modulation of the VFD’s through the PLC control panel.  The new 

control panel would also become fully integrated within the existing site SCADA computer syst em for 

remote accessibility and monitoring.  It is not anticipated that the ThermAer process would require any 

additional hires over the normal workforce currently operating and maintaining the WRRF and SWF due 

to minimal additional equipment maintenance and lab sampling.  The main ef fort wil l  be put towards 

running the GBT systems during batch-feed events and since there are no pieces of specialty equipment 

and the lab testing is mostly ammonia sampling and checking sludge concentrations for monitoring the 

GBT performance, this can be handled at the Operator or mechanic level.  
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3.1.4 30-Year Life Cycle Cost Evaluation 

The scope of  supply for the ThermAer system costs $1,940,000 (Appendix C), which includes 

startup services and O&M manuals, as well as the following:  

• All jet and transfer pumps for the process (duty and spare) and spare belts   

• In-basin piping & accessories from the ThermAer and SNDR reactors  to the pumps and 

blowers with 4” and 6” actuated valves 

• Foam control SplashCones 

• All probes, sensors, magnetic flow meters and transmitters necessary for the process 

• CoolAer heat exchanger  

• MCC and control panel  

• 120/240 VAC Lighting panel with 10-20 A breakers and pre-wired control panel 

• Biof iltAer components – of f -gas WC fan, scrubber, organic & inorganic media, biof ilter 

plenum & instrument cabinet 

Outside of the equipment vendor scope of supply, the following will be included in the final design:  

• Repurposed blowers and associated accessories and VFD’s 

• Masonry/cast-in-place concrete control building and foundation   

• Piping 

• Site work and restoration 

• Electrical conduit, wire, and local disconnects (where required)  

Included in the proposed construction work will be trenching and excavat ion for foundat ions of  new 

structures and piping, as well as modifying existing structures and tying into existing piping. Since some 

of  the piping will be installed under paved roads, asphalt paving and repair will also be necessary . See 

Table 7 for the construction and engineering cost opinions. 

The main additional utility costs required by to the ThermAer process are from motor operat ion for the 

pumps and blowers at an energy cost of $0.17 per kilowatt-hour and the inclusion of the regular operation 
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of  the gravity belt thickeners. Along with the additional loads, the scavenger s ludge ho lding tank and 

thickened sludge holding tank blowers have been repurposed as the ThermAer and SNDR blowers.  See 

Table 8 for a summary of motors and horsepower, with expected daily run time equivalents. Additional 

routine costs for the ATAD process include consumables, such as  oil  and b elts for equipment,  and 

polymer for sludge processing. For purposes of this evaluation, included in these costs are rebuilds for 

pumps and blowers.  Table 9 contains the above consumables and the associated costs. 

It is expected that following a 65% reduction in TS within the digestion process, a design annual s ludge 

production of 766,500 dry pounds per year (6,000 lbs/day * 365 days * 0.65 = 766,500) will be conveyed 

to the BFP for final dewatering. At full load (766,500 lbs/yr) and 30% solids content, there will be a total of 

approximately 1,218 tons per year produced. This amount could continue to be hauled as it is now at  the 

same cost per ton, with a reduction of between 77-81% in weight and cost.  Or, by having the b iosolids 

stockpiled on the site, both the transportation and disposal cost could potentially be reduced to $0 if  end 

users pick up directly from RWRRF. This would be the ideal disposal scenario for Class A biosolids.  See 

Table 10 for the projected annual cost for hauling ATAD produced biosolids at several dif ferent 

concentration values at the current sludge production rates along with the same information at  des ign 

sludge production rates, projected to the mid-point of a 30-year life cycle. 

3.2 Alternative #2 – Heat Drying  

3.2.1 Komline Sanderson – Paddle Dryer 

The second alternative selected for further evaluation is the Komline-Sanderson (K-S) Paddle Dryer.  

The selected model 9W-840 dryer model is sized to process 3,000 lbs/hour of wet  cake,  which wil l  be 

provided to the dryer at approximately 20% solids from the BFP to produce a minimum of  92% d ry 

biosolids. The dryer size has been selected such that the operation time of the dryer can be flexible.  The 

operations can be tailored around the RWRRF’s current staffing hours or it can be worked around storing 

as much sludge as possible and then periodically running continuously until the supply to the d ryer has 

been depleted.  A way to increase the flexibility of the dryer operations would be to increase liquid sludge 

storage, which has not been evaluated as part of this report but  can be included in a f inal design if  

desired by the Town.  See Figure 5 – Paddle Dryer Process Proposed Flow Diagram for more 

information for the heat drying system and how it will be integrated into the existing s ludge p rocess ing 

systems 

The f irst step of the drying process is the temporary storage of the sludge cake from the BFP within a 

carbon steel hopper preceding the dryer unit with a storage capacity of  30 cubic yards for temporary  

storage.  Leveling screws are supplied with the hopper to assist the cake towards the inlet to the pumps 

and minimize the mounding of the cake.  15 HP progressive cavity feed pumps transport the sludge cake 

f rom the bottom of the hopper to the dryer. A VFD allows the speed of the pump to be changed, therefore 
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altering the feed rate. The second step is to introduce the incoming sludge material to the dryer, where i t  

is mixed by the agitators to increase the surface area of  the material as well as completely mix the 

material for even heating distribution. The agitators and hydraulic head pressure move sludge material by 

displacement through the dryer. Thermocouple sensors monitor the temperature ranges during treatment 

in the dryer to maintain the proper feed rate, thereby increasing/decreasing the time within the unit . The 

f inal stage is when the dry granular sludge is discharged over a motorized weir and  through a ro tary 

valve.  

The process is considered an indirect dryer because the heating works by conduction, which reduces 

the chance of overheating and fire concerns of a traditional direct ho t air d ryer.  The ho llow agitators 

contain circulating thermal fluid that is heated by a 5 MMBTU per hour gas fired heater.  The max imum 

natural gas required for the thermal fluid is 5,320 cu ft. per hour. There is also a metal trough underneath 

the counter-rotating shafts that serves as another barrier separating the hot oil and sludge material .  This  

f luid heating system is supplied as a skid mounted package and includes a natural gas heater, 

recirculating pump, combustion fan, thermal fluid expansion tank and a thermal cooler heat exchanger to 

quickly cool down the thermal fluid in case of process shutdown or bypass.  

The heating mechanism causes high evaporation rates of 1,957 pounds of water per hour f rom the 

dryer and the evaporated water is trapped in the dryer’s vaulted cover. The off-gas from the p rocess is 

conveyed to a stainless-steel condenser that is connected to a separator for the condensed liquid and the 

non-condensable components are vented out of the separator by a 3 HP off-gas exhaus t fan.  An odor 

control system will be included with the system to cool and condense the off-gas component  as well  as  

divert the effluent that is drained from the separator back to the headworks of the plant.  

Through the drying and mixing process, the sludge has different stages during treatment marked by 

handling characteristics. The phases in succession are slurry, plastic, shearing,  wet  granular and d ry 

granular. The slurry phase is when cake from the BFP is fed into the dryer. As the material begins to dry , 

it enters the plastic phase and the torque required by the dryer increases rapidly. The dryer is designed to 

have a high torque and low operating speed so that it can handle the intermediate stages where the 

material is “sticky.” The torque required starts to decline during the shearing phase in which the s ludge 

starts to break up into large granules. As the temperature increases, the product  l ightens in c olor and 

breaks down into consistent, small particles in the final dry granular stage. Removing moisture causes the 

sludge volume to be reduced to as little as a third of the original volume, accomplishing both the pathogen 

and vector attraction reductions necessary for “Class A” biosolids.  

Dry biosolids are then transported via a discharge conveyor to a cooling conveyor. The cooling 

conveyor contains an outer jacket for reuse water to flow as well as a path through the screw for heat  

exchange f rom the heated biosolids.  This cooling step is important because the heating medium 
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temperature can range from 380 to 750⁰F depending on the material composition and combustibility.  The 

cooled biosolids are then passed to the vibratory screening system for classification.  The part icles that  

are above and below the specified size are returned to the front of the dryer for re-processing. 

3.2.2 Site Integration and Storage of Biosolids 

A biosolids control building housing new equipment and will be construc ted d irec tly south of  the 

existing operations building, replacing the covered digester and sludge blower building. The ex is ting 

covered digester will be demolished and the existing sludge blower building will either be completely o r 

selectively demolished with the existing equipment being incorporated in the new building design.  Due to 

the nature of  the heat drying process, it is anticipated that a full fire suppression system will be inc luded.   

It is anticipated that this system will require a dedicated water service separate from the existing 6” water 

service.  Access to the building will include two (2) sets of double doors for worker access, a roll-up door 

for placement and/or removal of the major equipment, HVAC and electrical systems along with new LED 

lighting.  The new wet cake hopper will be placed where the sludge cake is currently discharged into the 

disposal trucking container and the existing canopy would be removed. A corridor ex tending f rom the 

proposed dryer building will contain the wet cake hopper to keep the process completely indoors.  

Biosolids that pass the screening system will be conveyed by a last conveyor towards the s torage 

system, which consists of a hopper, compressed air assisted t ransport p ipe and  6,000 ft 3 elevated 

storage silo.  Biosolids will be stored in the elevated silo ready for discharge into either a hauling 

container or taken away by potential end users.  The silo would be elevated such that end users could 

pull below the silo to receive up to 95% solids as well as pass below to receive wet cake directly from the 

sludge hopper in the event that the dryer was down for maintenance.  See Figure 6 – Paddle Dryer 

Process Proposed Site Plan for more information. 

3.2.3 Operations 

To operate the Komline Sanderson Paddle Dryer process would require additional effort to oversee and 

maintain above and beyond the current operations.  To optimize performance of the thermal fluid heating 

system (i.e. – natural gas demand) the system may warrant 24-hour operation each time it  is  started to 

run until the sludge storage is emptied based on the time needed to warm up and cool down the paddle 

dryer.  The system is semi-automated through the communications and controls ut i l izing the various 

sensors and flow meters and automatic modulation of the VFD’s through the PLC control panel, however 

with the high temperatures and the difficult nature of pumping dewatered sludge cake,  i t is  ant ic ipated 

that there will be attention required for the duration of each cycle.  The new control panel would become 

fully integrated within the existing site SCADA computer system for remote accessibility and monitoring.   

It is anticipated that the paddle dryer process would require two or more additional hires over the normal 

workforce required to currently operate and maintain the WRRF and SWF due to addit ional equipment 
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maintenance, oversite, overnight hours and additional lab sampling.  Since there are no pieces of  

specialty equipment and the lab testing is mostly checking sludge concentrations for monitoring the BFP 

performance, these can be handled by general hires at the Operator or mechanic level.  In this  case, i t  

may be prudent to make specific hires and/or departmentalize the operat ions for the overall sludge 

management train since there will be considerable potential benefits from consistency of operations.  

3.2.4 30-Year Life Cycle Cost Evaluation 

The scope of supply for the Komline-Sanderson paddle dryer system costs $3,771,000 (Appendix D),  

which includes startup services and O&M manuals, as well as the following:  

• Wet cake storage hopper  

• Progressive cavity wet cake pump, with standby spare 

• One (1) K-S 9W-840 Paddle Dryer with a TEFC 75 HP motor 

• A rotary valve for control of flow to conveyors 

• Discharge and cooling conveyors 

• Product screening classifier system 

• A spray tower condenser and exhaust fan for dryer offgas 

• A 5 MMBTU/h gas fired heater with a natural gas fuel and pilot train, burner controls, combustion 

fan, thermal fluid recirculating pump, thermal fluid expansion tank and control panel 

• Dry product conveyance system with elevated storage silo 

• PLC Control Panel with Operator Interface Terminal  

• Start-up service, operator training and system engineering which includes process flow diagrams, 

piping and instrumentation diagrams, general equipment layout drawings, OEM manuals   

Outside of the equipment vendor scope, the following will be included in the final design: 

• Masonry/cast-in-place control building and slab 

• Odor control equipment for dryer offgas 

• MCC, motor starters and VFDs  
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• Miscellaneous piping 

• Necessary site work and rehabilitation 

• Electrical conduit, wire, and local disconnects (if required)  

Included in the proposed construction work will be trenching and excavation for foundat ions of  new 

structures and piping, as well as modifying existing structures and tying into existing piping. Since some 

of  the piping will be running through paved roads of the treatment plant, asphalt paving and repair wil l  

also be necessary. See Table 11 for the construction and engineering cost opinions. 

The main additional utility costs for the Komline Sanderson paddle dryer process are due to motor 

operation for the dryer and conveyors at an energy cost of $0.17 per kilowatt-hour and  the natural gas 

supply to the thermal fluid heating system at a cost of $0.02 per cu.ft.  Along with the additional loads, the 

scavenger sludge holding tank and the gravity belt thickeners will no longer be needed and  wil l  not be 

part of normal operations with a sludge drying system in place.  See Table 12 f or a ful l  breakdown of  

motors and horsepower, with expected daily run time equivalents as well as the expected natural gas 

demand with the assumption of 75% of maximum demand due to variations during dryer runs. Additional 

routine costs for the heat drying process include consumables, such as oil and belts for equipment , and 

polymer deliveries. For purposes of this evaluation, included in these costs are rebuilds for the dryer, 

pumps and blowers.  Table 13 contains the consumables and the associated costs. 

It is expected that following a 95% reduction in percent solids by weight, a des ign annual s ludge 

production of 6,000 lbs/day will produce a total of approximately 1,151 tons per year. This amount could 

continue to be hauled as it is now at the same cost per ton, with a reduction of between 82-86% in weight  

and cost.  With the biosolids stored on the site, both the transportation and disposal cost could potentially 

be reduced to $0 if  end users are able to pick up their share directly from RWRRF. This  would be the 

ideal disposal scenario for Class A biosolids. See Table 14 for the projected annual cost for hauling heat  

dryer produced biosolids at the current sludge production rates along with the same information at design 

sludge production rates, projected to the mid-point of a 30-year life cycle. 

4.0 RECOMMENDED ALTERNATIVE 

4.1 30 Year Life Cycle Cost Comparison 

Table 15 contains the comparative costs for the two alternatives evaluated within this report 

compared to continued use of the existing sludge processing: 
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4.2 Basis of Selection 

Having completed the 30-year life cycle evaluation, it can be determined that the Town of Riverhead 

has the potential to move forward with a Class A biosolids program that can not only produce a 

sustainable product, but also show a potential return on investment of between 10-16 years and a total of  

$27 million savings over the course of 30 years should an Autothermal Thermophilic Aerobic Digest ion 

(ATAD) process such as the ThermAer process by Thermal Process Systems be incorporated into the 

existing facility. This evaluation shows that an ATAD process can provide savings at the current s ludge 

production rate as well as the future design rate, where the return on investment  is shortened as the 

sludge production is increased.   

The heat drying system has the ability to provide savings as well. However, these savings are only 

realized as sludge production rates are increased and/or natural gas can be supplemented or replaced by 

biogas produced by sludge digestion. The Riverhead WRRF does not currently produce biogas and the 

sludge production rates would need to increase before there would be any realized savings.  Even at  ful l 

design, the heat drying system would not provide a return on investment within the 30-year l ife cyc le 

period. 

These f igures assume that the full financial burden of the capital costs for the p roject res t  on the 

Town and that the product continue to be hauled off site as it currently is. 

4.3 Disposal Opportunities  

The potential disposal opportunities for each of the alternatives are very similar.  Class A b iosolids 

are increasingly being sought after by farmers of both sod as well as crops.  The major difference in the 

material f rom the ATAD and the heat drying systems are that they will be approximately 30% and 95% by 

solids, respectively.  Storage of the biosolids at the WRRF will be such that any end user wil l  be able to 

pick up any amount from what is available during normal working hours.  By having this Class A product,  

the potential for eliminating the entire bulk hauling of biosolids increases.  One note to keep in mind as 

part of the cost evaluation is that the ThermAer process does not require giving away all of the b iosolids  

to attain future savings. 

4.4 Next Steps  

Should the Town want to move forward with a Class A biosolids program, the next steps would be to 

prepare a Map & Plan / Engineering Design Report where a detailed design can be identif ied, and 

potential funding sources can be explored.  Should additional funding sources become available to 

supplement Town funds, the return on investment will be shortened further (i.e.  - $2M grant  = 6 years 

removed from ROI = 10 year ROI at current sludge production rates). 
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Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Process Motor
Power 

(Hp)

Power 

(KW)

Average Daily Run 

Time (Hours/Day)

Energy Cost 

($/kw∙h)

Daily Operation Cost 

($/day)

SSHT Blower Motor 50.0 37 kw 24 $0.17 $152.18

SSHT Transfer Pump Motor 10.0 7.5 kw 2 $0.17 $2.54

BSHT Blower Motor 50.0 37 kw 24 $0.17 $152.18

BSHT Transfer Pump Motor 5.0 3.7 kw 8 $0.17 $5.07

GBT Belt Drive Motor 2.0 1.5 kw OFFLINE $0.17 OFFLINE

GBT Plunger Pump Motor 3.0 2.2 kw OFFLINE $0.17 OFFLINE

GBT Booster Pump Motor 3.0 2.2 kw OFFLINE $0.17 OFFLINE

GBT Air Compressor 1.5 1.1 kw OFFLINE $0.17 OFFLINE

TSHT Blower Motor 50.0 37 kw 24 $0.17 $152.18

TSHT Transfer Pump Motor 30.0 22 kw 8 $0.17 $30.44

TSHT Mixer Motor 15.0 11 kw 24 $0.17 $45.66

BFP Gravity Belt Drive Motor 3.0 2.2 kw 8 $0.17 $3.04

BFP Pressure Belt Drive Motor #1 3.0 2.2 kw 8 $0.17 $3.04

BFP Hydraulic Pump Motor 1.5 1.1 kw 8 $0.17 $1.52

BFP Horizontal Conveyor Motor #1 3.0 2.2 kw 8 $0.17 $3.04

BFP Inclined Conveyor Motor #2 5.0 3.7 kw 8 $0.17 $5.07

BFP Booster Pump Motor 7.5 5.6 kw 8 $0.17 $7.61

BFP Dilution Pump Motor 1.0 0.7 kw 8 $0.17 $1.01

BFP Polymer Pump Motor 0.5 0.4 kw 8 $0.17 $0.51

GBT Mixed Polymer Pump Motor 0.4 0.3 kw OFFLINE $0.17 OFFLINE

GBT Polymer Mixer Motor 0.5 0.4 kw OFFLINE $0.17 OFFLINE

GBT Liquid Polymer Motor 1.0 0.7 kw OFFLINE $0.17 OFFLINE

TOTAL/DAY $565

TOTAL/YEAR $206,265

30 Year Total $6,188,000

$7,735,000

Table 4 - Present Day Sludge Operation - 30-Year Projected Utility Consumption Cost

Scavenger Sludge Holding Tank

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

Belt Filter Press

Polymer Systems

Blended Sludge Tanks

Gravity Belt Thickeners

Thickened Sludge Holding 

Tanks



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Process Consumable Frequency
Cost to 

Replace

Annual 

Equivalent
Qty Annual Cost

PL300 Lobe Rebuild Kit 2 years 5,000$            1/2 1 2,500$                

Defoamer -$                    

SSHT Blower 20 years 6,000$            1/20 1 300$                   

SSHT Blower Oil 2x/year 187$               2 1 374$                   

SSHT Blower Belts 2 years 90$                  1/2 1 45$                     

BSHT Blower 20 years 6,000$            1/20 2 600$                   

BSHT Blower Oil 2x/year 187$               2 2 748$                   

BSHT Blower Belts 2 years 90$                  1/2 2 90$                     

Gravity Belt 

Thickeners

Not used in existing 

operations

TSHT Blower 20 years 6,000$            1/20 2 600$                   

TSHT Blower Oil 2x/year 187$               2 2 748$                   

TSHT Blower Belts 2 years 90$                  1/2 2 90$                     

Gravity Belt 5 years 650$               1/5 1 130$                   

Pressure Belts 5 years 1,100$            1/5 2 440$                   

Horizontal Conveyor Liner 10 years 2,500$            1/10 1 250$                   

Inclined Conveyor Liner 10 years 2,500$            1/10 1 250$                   

Polymer Systems Polymer 6x/year 9,610$            6 1 57,660$             

Annual Total: 64,825$             

30 Year Total: 1,945,000$        

2,431,000$        

Table 5 - Present Day Sludge Operation - 30-Year Projected Consumables Cost

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

Belt Filter Press

Scavenger Sludge 

Holding Tank

Thickened Sludge 

Holding Tanks

Blended Sludge 

Tanks



Feasibility Study for Producing Class A Biosolids for the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Average % Solids

Pounds of Sludge Per 

Truck

Number of Trucks Per 

Year

Cost to Haul Per 

Year

1.5% Escalation to 

Mid-Point of 30-

Year Cycle

12.5% 5,250 292 $832,200 $1,040,000

15.0% 6,300 243 $692,550 $866,000

17.5% 7,350 209 $595,650 $745,000

20.0% 8,400 183 $521,550 $652,000

22.5% 9,450 162 $461,700 $577,000

25.0% 10,500 146 $416,100 $520,000

27.5% 11,550 133 $379,050 $474,000

30.0% 12,600 122 $347,700 $435,000

95.0% 39,900 38 $108,300 $135,000

1,533,000

21

$2,850

Estimated annual cost @ 17.5% solids: $745,000 (Assumes truck is fully loaded)

30 Year Projected Cost: $22,350,000

Average % Solids

Pounds of Sludge Per 

Truck

Number of Trucks Per 

Year

Cost to Haul Per 

Year

1.5% Escalation to 

Mid-Point of 30-

Year Cycle

12.5% 5,250 417 $1,188,450 $1,486,000

15.0% 6,300 348 $991,800 $1,240,000

17.5% 7,350 298 $849,300 $1,062,000

20.0% 8,400 261 $743,850 $930,000

22.5% 9,450 232 $661,200 $827,000

25.0% 10,500 209 $595,650 $745,000

27.5% 11,550 190 $541,500 $677,000

30.0% 12,600 174 $495,900 $620,000

95.0% 39,900 55 $156,750 $196,000

2,190,000

21

$2,850

Estimated annual cost @ 17.5% solids: $1,062,000 (Assumes truck is fully loaded)

30 Year Projected Cost: $31,860,000

Bid price per truck:

Current annual sludge production (dry lbs/year):

D.O.T. allowable tons per truck:

Bid price per truck:

Table 6 - Present Day Sludge Operation - 30-Year Projected Cost to Haul

Current Annual Sludge Production

Design Annual Sludge Production

Design sludge production (dry lbs/year):

D.O.T. allowable tons per truck:



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Cost

Superintendent $50,000

Periodic & Final Cleaning $2,000

Submittals $5,000

1 Subtotal for This Category: $57,000

Lighting $5,000

MCC $75,000

Conduit, Wiring and Terminations $50,000

2 Subtotal for This Category: $130,000

Concrete (building foundation) $223,000

3 Subtotal for This Category: $223,000

Masonry Walls $120,000

HVAC Work $30,000

Doors (x2, double-leaf) $12,000

Roofing $45,000

4 Subtotal for This Category: $207,000

Trenching $50,000

Frame and Fabric Biosolids Storage Building $500,000

Pavement repair $50,000

5 Subtotal for This Category: $600,000

Piping Modifications $100,000

ThermAer Equipment Package $1,939,847

ThermAer Equipment Install (50%) $969,924

6 Subtotal for This Category: $3,009,771

Subtotal Categories 1 - 6: $4,226,771

Bonds and Insurance (3%): $126,800

7 Subtotal : $4,353,571

Overhead (10%): $435,357

8 Subtotal : $4,788,928

Profit (10%): $478,893

Total Construction Cost: $5,267,820

Contingency (20%): $1,053,560

$6,322,000

Design and Construction Administration (ACEC %): $550,000

Inspection (assumes 8 months construction): $300,000

Soft Costs (Survey, SEQRA, Soil Borings, etc.): $65,000

 Engineering Total: $915,000

Capital Cost Total: $7,237,000

Table 7 - Thermal Process Systems ThermAer - Construction and Engineering Cost Opinion

Say:

Cost Component

General Requirements

Electric and Controls

Control Building

General Conditions

Site Work

Mechanical

Concrete

5/4/2020   1 _Con Cost Opinion_ThermAer_SNM



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Process Motor
Power 

(Hp)

Estimated 

Brake 

Power (hp)

Power 

(KW)

Average Daily 

Run 

Time (Hours/Day)

Energy Cost 

($/kw∙h)

Daily Operation 

Cost 

($/day)

BSHT Blower Motor 50.0 50.0 37 kw 24 $0.17 $152.18

BSHT Transfer Pump Motor 5.0 5.0 3.7 kw 8 $0.17 $5.07

GBT Belt Drive Motor 2.0 2.0 1.5 kw 8 $0.17 $2.03

GBT Plunger Pump Motor 3.0 3.0 2.2 kw 8 $0.17 $3.04

GBT Booster Pump Motor 3.0 3.0 2.2 kw 8 $0.17 $3.04

GBT Air Compressor 1.5 1.5 1.1 kw 8 $0.17 $1.52

TR Jet Pump Motor 100.0 52.0 39 kw 24 $0.17 $158.27

TR Blower Motor 50.0 16.0 12 kw 24 $0.17 $48.70

TR Transfer Pump Motor 15.0 15.0 11 kw 1.5 $0.17 $2.85

SR Jet Pump Motor 50.0 24.0 18 kw 24 $0.17 $73.05

SR Blower Motor 50.0 6.0 4.5 kw 6 $0.17 $4.57

SR Transfer Pump Motor 15.0 15.0 11 kw 2 $0.17 $3.80

BiofiltAer BA Exhaust Fan Motor 15.0 7.0 5.2 kw 24 $0.17 $21.31

BFP Gravity Belt Drive Motor 3.0 3.0 2.2 kw 2 $0.17 $0.76

BFP Pressure Belt Drive Motor #1 3.0 3.0 2.2 kw 2 $0.17 $0.76

BFP Hydraulic Pump Motor 1.5 1.5 1.1 kw 2 $0.17 $0.38

BFP Horizontal Conveyor Motor #1 3.0 3.0 2.2 kw 2 $0.17 $0.76

BFP Inclined Conveyor Motor #2 5.0 5.0 3.7 kw 2 $0.17 $1.27

BFP Booster Pump Motor 7.5 7.5 5.6 kw 2 $0.17 $1.90

BFP Dilution Pump Motor 1.0 1.0 0.7 kw 2 $0.17 $0.25

BFP Polymer Pump Motor 0.5 0.5 0.4 kw 2 $0.17 $0.13

GBT Mixed Polymer Pump Motor 0.4 0.4 0.3 kw 8 $0.17 $0.44

GBT Polymer Mixer Motor 0.5 0.5 0.4 kw 8 $0.17 $0.51

GBT Liquid Polymer Motor 1.0 1.0 0.7 kw 8 $0.17 $1.01

TOTAL/DAY $488

TOTAL/YEAR $177,980

30 Year Total $5,339,000

$6,674,000

Notes:

1. ThermAer and SNDR blowers are repurposed sludge holding tank blowers.

2. ThermAer tank is repurposed TSHT.

3. BiofiltAer tank is repurposed SSHT.

Table 8 - Thermal Process Systems ThermAer - 30-Year Projected Utility Consumption Cost

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

ThermAer Reactor 

SNDR Reactor 

Blended Sludge Tanks

Gravity Belt Thickeners

Belt Filter Press

Polymer Systems



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Process Consumable Frequency
Cost to 

Replace

Annual 

Equivalent
Qty Annual Cost

Scavenger Sludge 

Holding Tank

Repurposed as BiofiltAer in 

ThermAer Process

BSHT Blower 20 years 6,000$            1/20 2 600$                   

BSHT Blower Oil 2x/year 187$                2 2 748$                   

BSHT Blower Belts 2 years 90$                  1/2 2 90$                      

Gravity Belts 5 years 650$                1/5 1 130$                   

GBT Air Compressor 5 years 2,000$            1/5 1 400$                   

TR Jet Pump 20 years 6,000$            1/20 1 300$                   

TR Jet Pump Oil 2x/year 187$                2 1 374$                   

TR Jet Pump Belt 2 years 90$                  1/2 1 45$                      

TR Blower 20 years 6,000$            1/20 1 300$                   

TR Blower Oil 2x/year 187$                2 1 374$                   

TR Blower Belts 2 years 90$                  1/2 1 45$                      

TR Transfer Pump 20 years 6,000$            1/20 1 300$                   

TR Transfer Pump Oil 2x/year 187$                2 1 374$                   

TR Transfer Pump Belt 2 years 90$                  1/2 1 45$                      

SR Jet Pump 20 years 6,000$            1/20 1 300$                   

SR Jet Pump Oil 2x/year 187$                2 1 374$                   

SR Jet Pump Belt 2 years 90$                  1/2 1 45$                      

SR Blower 20 years 6,000$            1/20 1 300$                   

SR Blower Oil 2x/year 187$                2 1 374$                   

SR Blower Belts 2 years 90$                  1/2 1 45$                      

SR Transfer Pump 20 years 6,000$            1/20 1 300$                   

SR Transfer Pump Oil 2x/year 187$                2 1 374$                   

SR Transfer Pump Belt 2 years 90$                  1/2 1 45$                      

Rock Media 5 years 5,000$            1/5 1 1,000$                

Wood Chip Media 5 years 5,000$            1/5 1 1,000$                

Thickened Sludge 

Holding Tanks

Repurposed as SNDR in 

ThermAer Process -$                    

Gravity Belt 5 years 650$                1/5 1 130$                   

Pressure Belts 5 years 1,100$            1/5 2 440$                   

Horizontal Conveyor Liner 10 years 2,500$            1/10 1 250$                   

Inclined Conveyor Liner 10 years 2,500$            1/10 1 250$                   

Polymer Systems Polymer 6x/year 9,610$            6 1 57,660$              

Annual Total: 67,012$              

30 Year Total: 2,010,000$        

2,513,000$        

Table 9 - Thermal Process Systems ThermAer - 30-Year Projected Consumables Cost

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

ThermAer

SNDR

BiofiltAer

Blended Sludge Tanks

Gravity Belt 

Thickeners

Belt Filter Press



Feasibility Study for Producing Class A Biosolids for the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Average % Solids

Pounds of Sludge Per 

Truck

Number of Trucks Per 

Year

Cost to Haul Per 

Year

1.5% Escalation to 

Mid-Point of 30-

Year Cycle

12.5% 5,250 97 $276,450 $346,000

15.0% 6,300 81 $230,850 $289,000

17.5% 7,350 70 $199,500 $249,000

20.0% 8,400 61 $173,850 $217,000

22.5% 9,450 54 $153,900 $192,000

25.0% 10,500 49 $139,650 $175,000

27.5% 11,550 44 $125,400 $157,000

30.0% 12,600 41 $116,850 $146,000

95.0% 39,900 13 $37,050 $46,000

511,000

21

$2,850

Estimated annual cost @ 30% solids: $146,000 (Assumes truck is fully loaded)

30 Year Projected Cost: $4,380,000

Average % Solids

Pounds of Sludge Per 

Truck

Number of Trucks Per 

Year

Cost to Haul Per 

Year

1.5% Escalation to 

Mid-Point of 30-

Year Cycle

12.5% 5,250 146 $416,100 $520,000

15.0% 6,300 122 $347,700 $435,000

17.5% 7,350 104 $296,400 $371,000

20.0% 8,400 91 $259,350 $324,000

22.5% 9,450 81 $230,850 $289,000

25.0% 10,500 73 $208,050 $260,000

27.5% 11,550 66 $188,100 $235,000

30.0% 12,600 61 $173,850 $217,000

95.0% 39,900 19 $54,150 $68,000

766,500

21

$2,850

Estimated annual cost @ 30% solids: $217,000 (Assumes truck is fully loaded)

30 Year Projected Cost: $6,510,000

Design annual sludge production (dry lbs/year):

D.O.T. allowable tons per truck:

Bid price per truck:

Table 10 - Thermal Process Systems ThermAer - 30-Year Projected Cost to Haul

Current Annual Sludge Production

Design annual sludge production (dry lbs/year):

D.O.T. allowable tons per truck:

Bid price per truck:

Design Annual Sludge Production



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Cost

Superintendent $50,000

Periodic & Final Cleaning $2,000

Submittals $5,000

1 Subtotal for This Category: $57,000

Lighting $5,000

MCC $150,000

Conduit, Wiring and Terminations $50,000

2 Subtotal for This Category: $205,000

Concrete (building foundation) $200,000

3 Subtotal for This Category: $200,000

Masonry Walls $500,000

HVAC Work $75,000

Fire Suppression $125,000

Doors (x2, double-leaf) $12,000

Doors (x1, roll up) $30,000

Roofing $250,000

4 Subtotal for This Category: $992,000

Digester Cover $20,000

Digester Tank Walls $50,000

5 Subtotal for This Category: $70,000

Komline Equipment Package $3,771,000

Komline Equipment Install (50%) $1,885,500

Gas Service $75,000

Fire Service $75,000

6 Subtotal for This Category: $5,806,500

Subtotal Categories 1 - 6: $7,330,500

Bonds and Insurance (3%): $219,920

7 Subtotal : $7,550,420

8 Overhead (10%): $755,042

Subtotal : $8,305,462

9 Profit (10%): $830,546

10 Total Construction Cost: $9,136,008

11 Contingency (20%): $1,827,200

$10,964,000

Design and Construction Administration (ACEC %): $850,000

Inspection (assumes 12 months construction): $400,000

Soft Costs (Survey, SEQRA, Soil Borings, etc.): $65,000

 Engineering Total: $1,315,000

Capital Cost Total: $12,279,000

Say:

Table 11 - Komline Sanderson Paddle Dryer - Construction and Engineering Cost Opinion

Cost Component

General Requirements

Electric and Controls

Control Building

General Conditions

Demolition

Mechanical

Concrete

5/4/2020   1 _Con Cost Opinion_Komline



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Process Motor
Power 

(Hp)

Estimated 

Brake 

Power (hp)

Power 

(KW)

Average Daily Run 

Time (Hours/Day)

Energy Cost 

($/kw∙h)

Daily Operation 

Cost 

($/day)

BSHT Blower Motor 50.0 50.0 37.3 kw 24 $0.17 $152.18

BSHT Transfer Pump Motor 5.0 5.0 3.73 kw 8 $0.17 $5.07

GBT Belt Drive Motor 2.0 2.0 1.492 kw OFFLINE $0.17 OFFLINE

GBT Plunger Pump Motor 3.0 3.0 2.238 kw OFFLINE $0.17 OFFLINE

GBT Booster Pump Motor 3.0 3.0 2.238 kw OFFLINE $0.17 OFFLINE

GBT Air Compressor 1.5 1.5 1.119 kw OFFLINE $0.17 OFFLINE

TSHT Blower Motor 50.0 50.0 37.3 kw 24 $0.17 $152.18

TSHT Transfer Pump Motor 30.0 30.0 22.38 kw 6 $0.17 $22.83

TSHT Mixer Motor 15.0 15.0 11.19 kw 24 $0.17 $45.66

BFP Gravity Belt Drive Motor 3.0 3.0 2.238 kw 8 $0.17 $3.04

BFP Pressure Belt Drive Motor #1 3.0 3.0 2.238 kw 8 $0.17 $3.04

BFP Hydraulic Pump Motor 1.5 1.5 1.119 kw 8 $0.17 $1.52

BFP Horizontal Conveyor Motor #1 3.0 3.0 2.238 kw 8 $0.17 $3.04

BFP Inclined Conveyor Motor #2 5.0 5.0 3.73 kw 8 $0.17 $5.07

BFP Booster Pump Motor 7.5 7.5 5.595 kw 8 $0.17 $7.61

BFP Dilution Pump Motor 1.0 1.0 0.746 kw 8 $0.17 $1.01

BFP Polymer Pump Motor 0.5 0.5 0.373 kw 8 $0.17 $0.51

GBT Mixed Polymer Pump Motor 0.4 0.4 0.32078 kw OFFLINE $0.17 OFFLINE

GBT Polymer Mixer Motor 0.5 0.5 0.373 kw OFFLINE $0.17 OFFLINE

GBT Liquid Polymer Motor 1.0 1.0 0.746 kw OFFLINE $0.17 OFFLINE

KSD Bottom Auger Motor #1 5.0 4.0 2.984 kw 12 $0.17 $6.09

KSD Bottom Auger Motor #2 5.0 4.0 2.984 kw 12 $0.17 $6.09

KSD Wet Cake Pump Motor 15.0 12.0 8.952 kw 12 $0.17 $18.26

KSD Dryer Drive Motor 75.0 45.0 33.57 kw 12 $0.17 $68.48

KSD Discharge Weir Gate Motor 0.5 0.0 0.00373 kw 12 $0.17 $0.01

KSD Discharge Rotary Valve Motor 1.5 1.2 0.8952 kw 12 $0.17 $1.83

KSD Product Cooling Conveyor Motor 5.0 4.0 2.984 kw 12 $0.17 $6.09

KSD Off Gas Exhaust Fan Motor 3.0 2.4 1.7904 kw 12 $0.17 $3.65

KSD Thermal Fluid Pump Motor 50.0 42.5 31.705 kw 12 $0.17 $64.68

KSD Thermal Fluid Combustion Fan Motor 5.0 4.3 3.1705 kw 12 $0.17 $6.47

TOTAL/DAY $584

TOTAL/YEAR $213,313

30 Year Total $6,399,000

$7,999,000

Notes:

1. SSHT is not needed in a dryer scenario.

Process System % 
Consumption 

(cf/hr)

Average Daily Run 

Time (Hours/Day)

Energy Cost 

($/cf/hr)

Daily Operation 

Cost 

($/day)

Komline Dryer KSD Natural Gas Supply 75% 2660 cf/hr 12 $0.02 $478.80

TOTAL/DAY $479

TOTAL/YEAR $174,762

30 Year Total $5,243,000

$6,554,000

TOTAL/DAY $1,063

TOTAL/YEAR $388,075

30 Year Total $11,642,000

$14,553,000

Table 12 - Komline Sanderson Paddle Dryer - 30-Year Projected Utility Consumption Cost

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

Komline Dryer

Blended Sludge Tanks

Gravity Belt Thickeners

Thickened Sludge Holding Tanks

Belt Filter Press

Polymer Systems



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Process Consumable Frequency
Cost to 

Replace

Annual 

Equivalent
Qty Annual Cost

Scavenger Sludge 

Holding Tank Not used in Dryer Process

BSHT Blower 20 years 6,000$           1/20 2 600$                   

BSHT Blower Oil 2x/year 187$              2 2 748$                   

BSHT Blower Belts 2 years 90$                 1/2 2 90$                     

Gravity Belt 

Thickeners Not used in Dryer Process 5 years 650$              1/5 1 130$                   

TSHT Blower 20 years 6,000$           1/20 2 600$                   

TSHT Blower Oil 2x/year 187$              2 2 748$                   

TSHT Blower Belts 2 years 90$                 1/2 2 90$                     

Gravity Belt 5 years 650$              1/5 1 130$                   

Pressure Belts 5 years 1,100$           1/5 2 440$                   

Horizontal Conveyor Liner 10 years 2,500$           1/10 1 250$                   

Inclined Conveyor Liner 10 years 2,500$           1/10 1 250$                   

Polymer Systems Polymer 6x/year 9,610.00$      6 1 57,660$             

Komline Dryer Dryer Unit 9W-840 Replaced 15 years 1,200,000$   1/15 1 80,000$             

Wet Cake Pump 15 years 30,000$         1/15 1 2,000$                

Conveyor Liners 10 years 10,000$         1/10 1 1,000$                

Vibratory Screener Motor 3 years 5,000$           1/3 1 1,667$                

Heating Fluid 5 years 5,000$           1/5 1 1,000$                

Annual Total: 147,403$           

30 Year Total: 4,422,000$        

5,528,000$        

Table 13 - Komline Sanderson Paddle Dryer - 30-Year Projected Consumables Cost

1.5% Escalation Projected to Mid Point of 30 Year Cycle:

Blended Sludge 

Tanks

Thickened Sludge 

Holding Tanks

Belt Filter Press



Feasibility Study for Producing Class A Biosolids for the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Average % Solids

Pounds of Sludge Per 

Truck

Number of Trucks Per 

Year

Cost to Haul Per 

Year

1.5% Escalation to 

Mid-Point of 30-

Year Cycle

12.5% 5,250 292 $832,200 $1,040,000

15.0% 6,300 243 $692,550 $866,000

17.5% 7,350 209 $595,650 $745,000

20.0% 8,400 183 $521,550 $652,000

22.5% 9,450 162 $461,700 $577,000

25.0% 10,500 146 $416,100 $520,000

27.5% 11,550 133 $379,050 $474,000

30.0% 12,600 122 $347,700 $435,000

95.0% 39,900 38 $108,300 $135,000

1,533,000

21

$2,850

Estimated annual cost @ 95% solids: $135,000 (Assumes truck is fully loaded)

30 Year Projected Cost: $4,050,000

Average % Solids

Pounds of Sludge Per 

Truck

Number of Trucks Per 

Year

Cost to Haul Per 

Year

1.5% Escalation to 

Mid-Point of 30-

Year Cycle

12.5% 5,250 417 $1,188,450 $1,486,000

15.0% 6,300 348 $991,800 $1,240,000

17.5% 7,350 298 $849,300 $1,062,000

20.0% 8,400 261 $743,850 $930,000

22.5% 9,450 232 $661,200 $827,000

25.0% 10,500 209 $595,650 $745,000

27.5% 11,550 190 $541,500 $677,000

30.0% 12,600 174 $495,900 $620,000

95.0% 39,900 55 $156,750 $196,000

2,190,000

21

$2,850

Estimated annual cost @ 95% solids: $196,000 (Assumes truck is fully loaded)

30 Year Projected Cost: $5,880,000

Design sludge production (dry lbs/year):

D.O.T. allowable tons per truck:

Bid price per truck:

Table 14 - Komline Sanderson Paddle Dryer - 30-Year Projected Cost to Haul

Current Annual Sludge Production

Design sludge production (dry lbs/year):

D.O.T. allowable tons per truck:

Bid price per truck:

Design Annual Sludge Production



Feasbility Study for Producing Class A Biosolids at the 

Riverhead Water Resource Recovery Facility

H2M Project No.: RDSD1902

Cost Component Current Operation ATAD Heat Dryer

Construction -$                                        6,322,000$                             10,964,000$                          

Engineering (ACEC Curve % and Soft Costs) -$                                        915,000$                                1,315,000$                            

Additional Labor
1

-$                                        -$                                         6,000,000$                            

O&M
2

44,059,000$                         15,697,000$                          25,961,000$                          

30 Year Total 44,059,000$                         22,934,000$                          44,240,000$                          

Potential Class A Savings if Given Away -$                                        (6,510,000)$                           (5,880,000)$                           

Savings if Hauled (21,125,000)$                         N/A

Savings if Given Away (27,635,000)$                         (5,699,000)$                           

10 N/A

8 65

Cost Component Current Operation ATAD Heat Dryer

Construction -$                                        6,322,000$                             10,964,000$                          

Engineering (ACEC Curve % and Soft Costs) -$                                        915,000$                                1,315,000$                            

Additional Labor
1

-$                                        -$                                         6,000,000$                            

O&M
3

32,516,000$                         11,729,000$                          20,114,000$                          

30 Year Total 32,516,000$                         18,966,000$                          38,393,000$                          

Potential Class A Savings if Given Away -$                                        (4,380,000)$                           (4,050,000)$                           

Savings if Hauled (13,550,000)$                         N/A

Savings if Given Away (17,930,000)$                         N/A

16 N/A

12 N/A

4. Return on Investment = Construction Cost + Engineering Cost / Average Savings per Year

Table 15 - 30-Year Projected Cost Comparison

Design Annual Sludge Production (6,000 lbs/day)

Current Annual Sludge Production (4,200 lbs/day)

ROI if Given Away (years):

ROI if Hauled (years):

1. Labor costs are assumed to average $100,000 per year to cover annual salary and benefits per full time equivalent (FTE) employee 

over 30 years.  Zero additional FTE is assumed for the ATAD process and two additional FTE's are assumed for the Heat Dryer.

2. Utility Consumption and Consumables for Existing System is assumed to be 20% higher at design sludge production as compared to 

existing.

ROI (years):

Notes: 

3. Utility Consumption and Consumables for new systems are assumed to be 20% lower at existing sludge production as compared to 

design.

ROI (years):
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

State Follutant Discharge Elimination System (SPDES)
DISCHARGE PERMIT

SPDES Number:4952
05
N
t7

DEC Number:
NYO02006r
1-4730-00039
t0nt20tt
930t20t6
uu20ls

Effective

Water Index Number: FB3-112
IECCompact Area:

This SPDES permit is issued in compliance with Title I of Article 17 of the Environmental Conservation Law of New York State and

in compliance with the Clean Water Act, as amended, (33 U.S.C. $ 1251 et.seq.)(hereinafter referred to as "the Act").

, 
E¡p_iration D?1e (ExD-_P)i

, Modification Dates: (EDPM)
,S_l¡Þ"p_!pgt¿g,e,-Þas!ry

PERMITTEE NAME A¡ID ADDRESS

.Nq*."; ,Town 
of Riverhead

rstreet: ,200 Howell Avenue

City, Riverhead

is authorized to discharge from the facility described below:

c-itv:

Attention: Sean Walter, Supervisor

State:

FACILITY NAME AND ADDRESS

Name ,Rfverhead Sewer District, AWTF
Riverhead(T)

,Riverhead Avenue

Riverhead

County: Suffolk

Address:

State: NY
From Outfall No.: 001 at Latitude inol' 55 o4'," r& Longitude: 25'"

into receiving waters known q¡ Peconic Tiver
and (list other Outfalls, Receiving Waters & Water Classifications)
002 - Water reuse, GA, 40" 55' 21" l12" 38' 35"

in accordance with: effluent limitations; monitoring and reporting requirements; other provisions and conditions set forth in this
permit; and 6 NYCRRPaTt 750-land750-2.

DISCHARGE MONITORING REPORT (D-IVIR)MAfLING
Riverhead Sewer District
200 Howell Ave

Riverhead r State:

Responsible Official or Agent: iMicnaet Reichel, Superintendent Phone: ,631-727-3069

This permit and the authorization to discharge shall expire on midnight of the expiration date shown above and the permittee shall not
dischãrge after the expiration date unless this permit has been renewed, or extended pursuant to law. To be authorized to discharge

beyond the expiration ãate, the permittee shall apply for permit renewal not less than 180 days prior to the expiration date shown above.

DISTRIBUTION:

CO BWP - Permit Coordinator
RWE
RPA
Region2_NPDES@epa.gov (surface water only & no Class 02 or
04)
NYSEFC (Class 05 & 07 only)

ü,Ëc @ ffi ¿0i1,4

lllrüisiùïl 'l.rystèr

ß{"tR.F:Â,l/ GFWAT*jR FËp.fttrî:s

Permit Administrator: Susan Ackerman

Address: 50 Cirgle Rt'ad
stonv Bro¡f, NY I l7e0

t ! tl') tLDl'Date:Signature: I Á
ft r ,z \,."



SPDES Number: NY0020061
Page 2 of 17

PERMIT LIMITS I.EVELS AND MONITORING DEFINITIONS

Notes:
I. EFFLUENTLIMITTYPES:
. a. DAILY DISCHARGE: The discharge of a pollutant measured during a calendar day or any 24-hour period that reasohably represents the

calendar day for the purposes of samlting. Ëor pollutants expressed in units of mass, the 'daily discharge' is calculated as the total mass of

the pollutant discharged over the day. F-or poliutants with limitations expressed in other units of measurement, the 'daily discharge' is

calculated as the average measurement of the pollutant over the day.

b. DAILY MAX: The highest allowable daily discharge. DAiLY MIN: The lowest allowable daily discharge.

c. MONTHLy AVG: rñe highest allowablé average of daily discharges over a calendar month, calculated as the sum of each of the daily

discharges measured during a calendar month divided by the number of daily discharges measured during that month.

d. 7 DAy ARITHMETIC MEAN (7 day average): The highest allowable average of daily discharges over a calendar week.

e. 30 DAy GEOMETRIC MEAN:'Thohighesiailowable geometric mean of daily discharges over a calendar month, calculated as the antilog

of: the sum of the log of each of tne Oaity diócharges meãsured during a calendar month divided by the number of daily discharges measured

during that month.
f. 7 DAy GEOMETRIC MEAN: The highest allowable geometric mean of daily discharges over a calendar week.

g. RANGE: The minimum and maximum instantaneous measurements for the reporting period must remain between the two values shown.

2. ACTION LEVELS: Routine Action Level monitoring results, if not provided for on the Discharge Monitoring Report (DMR) form, shall be

appended to the DMR for the period during which the sampling was òonducted. If the additional monitoring requirement is triggered as noted

biiow, the permittee shall undertake a short-term, high-intensity monitoring program for the parameter(s). Samples identical to those required for

routine monitoring purposes shall be taken on each-of at leasi three consecutive operating an<t discharging days ãnd analyzed. Results shall be

expressed in termi ô¡ uãttr concentration and mass, and shall be submitted no later than the end of the third month following the month when the

adàitional monitoring requirement was triggered. Results may be appended to the DMR or transmitted under separate cov^er to the same address.

If levels higher than ìhe Àction Levels arc confrrmed, the peimit rnuy te reopened by the Department for consideration of revised Action Levels

or effluentlimits. The permittee is not authorized to discharg. uny of th. listed parameters at levels which may cause or contribute to a violation

of water quality standards.

EFFECTIVE EXPIRINGRECEIVING WATERWASTEWATERTYPEOUTFALL
The date this page is

no longer in effect.
(e.e. ExDP)

The date this page

starts in effect. (e.g.

EDP oTEDPM)

This cell lists classihed
waters of the state to which
the listed outfall discharges.

describes the type of wastewater authorized

for discharge. Examples include process or sanitary

wastewater, storm water, non-contact cooling water

This cell

SAMPLETYPESAMPLE FREQ.LINITSMAXIMUMMINIMUMPARAMETER
See belowSee belowSU, "F,

mgl1, etc.
The maximum level that may not
be exceeded at any instant in time.

The minimum level that must be

maintained at all instants in time.
e.g. pH, TRC,

Temperature, D.O.

SAMPLE
FREOUENCY

SAMPLE
TYPE

ACTION
LEVEL

IINITSCOMPLIANCE LEVEL / MLPARAMETER EFFLLIENT LIMIT or
CALCULATED LEVEL

Examples
include
gfab,24

hour
composite
and 3 grab

samples
collected
over a 6

hour
period.

Examples
include Daily,

3/week,
weekly,
2lmonfh,
monthl¡

quarterly,Zlyr
and yearly. All

monitoring
periods

(quarterly,
semiannual,

annual, etc) are

based upon the
calendar year

unless
otherwise

specified in
this Permit.

Action
Levels are

monitoring
requirements,

as defined
below in
Note 2,

which trigger
additional
monitoring
and permit

review when
exceeded.

This can

include units
offlow, pH,

mass,

temperature,
or

concentration.
Examples

include pgll,
lbs/d, etc.

For the purposes of compliance
assessment, the permittee shall
use the approved EPA analytical
method with the lowest possible
detection limit as promulgated
under 40CFRPart 136 for the
determination of the
concentrations of parameters
present in the samPle unless
otherwise specified. If a sample
result is below the detection limit
of the most sensitive method,
compliance with the permit limit
for that parameter was achieved.
Monitoring results that are lower
than this level must be rePorted,

but shall not be used to determine
compliance with the calculated
limit. This ML can be neither
lowered nor raised without a

modification of this Permit.

Limit types are defined
below in Note 1. The
etlluent limit is developed
based on the more stringent
of technology-based limits,
required under the Clean
Vy'ater Act, or New Yoík
State water quality
standards. The limit has

been derived based on
existing assumptions and

rules. These assumptions
include.receiving water
hardness, pH and
temperature; rates of this and

other discharges to the
receiving stream; etc. If
assumptions or rules change

the limit may, after due
process and modification of
this permit, change.
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PERMIT I-,IMIT I-,,EVELS A.ND MOI\ITORING _ 1.3 MGD

F'OOTNOTES:
The limitations on rhis page shall expire upon srarr-up of the 1.5 MGD facility. The start-up date for the 1.5 MOD facility will be identif,red in a letter

from the permittee to the offrces listed on the Monitoring, Reporting, and Recording page of this permit and to the Bureau of Water Permits, 625

Broadway, Albany Ny 12233. Start-up shall commence only after receipt of certification from aNew York State Professional Engineer that the

treAtment plant was constructed in accordance with the approved Engineering Reports, Plans, and Specification.

Elfluent shall not exceed l5%o and 1So/oofinfluent concentration values for CBOD, & TSS respectively.

An interim limit of 170 lbyday shall be effective until the treatment system is upgraded to meet the final effluent limit. See Schedule of Compliance

page for details.

See page 4 of this permit for the interim limits applicable during the conversion of the SBR process train#l to SBR/MBR process train #1'

EXPIRINGEFFECTÏVERECEIVING WATERLIMITATIONS APPLYOUTFALL

EDPM Completion of
Constructionl

Peconic RiverAll Year unless otherwise noted001

MONITORING REQUIREMENTSEFFLT'ENT LIMIT

Location

Eff.

FN

Sample
Type Inf.Limit Units

Sample
FrequencyLimit Units

PARAMETER

Type

XContinuous Recorder1.3 mgdMonthly AverageFlow

X x 2,4lbs/d 1/week 24-hr. Comp.25 mgll 270Monthly AverageCBODs

Xlbsid l/week 24-hr. Comp.40 m9ll 4307-Day AverageCBODs

X X 2,4lbs/d l/week 24-hr. Comp.30 mÙl 330Monthly AverageSolids, Suspended

24-hr. Comp X490 lbs/d l/week45 mg/l7-Day AverageSuspended

Grab X2lday0.3 ml/lDailyMaximumSettleable

Grab X2lday6.0-9.0 SUpH Range

X 3,.424-hr. Comp.170 lbs/d 1/monthNitrogen, Total Monthly Average

X24-hr. Comp.Monitor lbs/d l/monthMonthly AverageNitrogen, Ammonia (as NH: +

NHa)

X24-hr. Comp.Monitor lbs/d l/monthMonthly AverageNitrogen, TKN (as N)

X24-hr. Comp.Monitor lbs/d 1/monthMonthly AverageNitrogen (as Niträte)

X24-hr. Comp.Monitor lbs/d 1/monthMonthly AverageNitrogen (as Nitrite)

X24-hr. Comp.Monitor lbs/d 1/monthMonthly AveragePhosphorus (as P)

X24-hr. CompMonitor 1bs/d 1/monthMonthly AverageCrthophosphate (as P)

XGrabDee C 2ldayDaily Maximum Monitorfemperature

[ ] Seasonal from to[X] All YearEffl uent Disinfectiqn required

Xl/week Grab200 No./
100 ml

30-Day
Geometric Mean

Fecal

XGrabl/week400 No./
100 ml

Colifom, Fecal 7 Day
Geometric Mean

Xl/week Grab700 No./

100 ml

Monthly MedianTotal

XGrabmgllDaily MaximumChlorine, Total Residual
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INTERIM LIMITS during the conversion of SBR. train to SBWMßR. train

Note: Limitsbelowæconlyefiectiveforamaximum of 6monthsduringtheconversion oftheSBRProcessTrainNo. Ito SBR/MBRProcessTrainNo. I.
The permittee shall notiff the Department in writing upon the start of the conversion. Permittee shall notif, the Department in writing upon the

start of the conversion.

MONITORING REQUIREMENTSEFFLUENTLIMIT

Location

Inf. Eff.

FN

Units Limit Units
Sample

Frequency
Sample
TypeType Limit

PARAMETER

Recorder X X100 mgll 1080 lbs/d ContinuousCBODs Monthly Average

1/week 24'hr. Comp X X60 mgll 650 lbs/dSolids, Suspended Monthly Average

5l/week Grab X0.5 rndlResidual Chlorine, Total Daily Maximum

X1/week 24-hr. Comp. XMonitor mgl$itrogen, Total Monthly Average

FOOTNOTES:

5. This limitation is only applicable if chlorine is used for disinfection.
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EDPM Completion of
Constructionl

Peconic River001 All Year unless otherwise noted
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PERMXT I,TMTTS LEVELS AND MONXTORINIG _ 1.5 MGD

MONITORING REQUIREMENTSEFFLUENTLIMIT

Location

Units
Sample

Frequency
Sample
Type Inf. Eff.

FN

Type Limit Units Limit

PARAMETER

X1.5 mgd Continuous RecorderFlow Monthly Average

X x 7mc/l 310 1bs/d 1/week 24-hr. CompCBODs Monthly Average 25

X40 mC/l 500 Ibs/d l/week 24-hr. CompIBODs 1-Day Average

X X ,|
30 mC/l 375 lbs/d 1/week 24-hr. CompSolids, Suspended Monthly Average

24-hr. Comp. X45 mdl 560 lbs/d l/weekSolids, Suspended 7-Day A:terage

Grab XDailyMaximum 0.3 ml/l 2ldaySolids, Settleable

Grab XRange 6.0-9.0 SU 2ldayoH

lbs/d l/month 24-hr. Comp. XMonthly Average 40Nitrogen, Total (May I - Sept 30)

l/month 24-hr. Comp. XMonthly Average 130 lbsidNitrogen, Total (Oct I - Apr 30)

lbs/d 1/month 24-hr. Comp. X
Monthly Average MonitorNitrogen, Ammonia (as NHr *

NH+)

lbs/d l/month 24-hr. Comp. XMonthly Average MonitorNitrogen, TKN (as N)

lbs/d l/month 24-br. Comp. XMonthly Average MonitorNitrogen (as Nitrate)

lbs/d l/month 24-hr. Comp. XMonthly Average MonitorNitrogen (as Nitrite)

lbs/d l/month 24-hr. Comp. XMonthly Average MonitorPhosphorus (as P)

1bs/d l/month 24-hr. Comp XMonthly Average MonitorOrthophosphate (as P)

2/day Grab XDaily Maximum Monitor Deg-efemperature

[ | Seasonal lrom to_Effl uent Disinfection required [X] All Year

Grab X200 No./
100 ml

l/weekloliform, Fecal 30-Day
Geometric Mean

l/week Grab X7 Day
Geometric Mean

400 No./
100 ml

Coliform, Fecal

Grab XMonthly Median 700 No./

100 ml

1/weekColiform, Total

Xmell GrabChlorine, Total Residual Daily Maximum

F ootnotes
6. The limitations on this page of this shall become effective upon start-up of the L5MGD facility. The start-up date for the 1.5 MGD facility

shall be identified in a letter from the permittee to the offices listed on the Monitoring, Reporting, and Recording page of this permit and to

the Bureau of Water Permits, 625 Broadway, Albany NY 12233. Start-up shall commence only after receipt of certifrcation from a New

York State Professional Engineer that the treatment plant was constructed in accordance with the approved Engineering Reports, Plans, and

Specifìcations.

7. Effluent shall not exceed 75Yo and l5Yo of influent concentration values for CBOD5 & TSS respectively



SPDES Number: NY00200ó1
Page 6 of 17

PERMtrT X,IMITS LEVEI-S AND MONITORING _ 1.5 MGD

MONITORING REQUIREMENTSEFFLUENTLIMIT

Location

Eff.
Sample
Type Inf..Units

Sample
FrequencyLimit Unjts LimitType

PARAMETER

XRecorderContinuous0.45 MGDMonthly AverageFlow

Xl/week 24-hr. Comp.5 mellDaily MaximumSolids, Suspended

XContinuous RecorderNTU224-hr AverageTurbidity

XContinuous RecorderNTU10Daily MaximumTurbidity

X 9Grabl/day
No. /

100 ml
Daily Maximum 23Coliform, Total

See

Footnote
X 1 0GrabMonthlyMonitor

No. /

100 ml
Daily MaximumColiphage, Total

Footnotes
g. The limitations on this page shall become effective upon $art-up of the I 5MGD facility. The start-up date for the 1.5 MGD facility shall be

identified in a letter from ihe permittee to the ofhces iisted on thê Monitoring, Reporting, and Recording page ofthis permit and to the Bureau

ofWaterpermits,625Broadway,Albanyìry 12233.Start-upshallcommenceonlyafterreceiptofcertificationfromaNewYorkState
professional en[io..r ittut tttetrÉátment plant was constructed in accordance with tñe approved Engineering Reports,Plans, and Specihcations'

g. Fecal colifonn shall be non-detectable in 4 ofl/ days. The laboratory shall use the most sensitive analyrical method approved under 40CFR 136'

10. Weekly monitoring of total coliphagc is required in both the raw sewage and in the treated eflluent during the first 4 weeks of the inigation

season.

OTHER REQUIREMENTS for OUTFALL 002:

1. The permittee shall develop, maintain, and implement Process operations Safety(PoS) Procedure to ensure the quality oJthe heated

effluent.The initial pos pro""àúr. shall úe submitted !month prior tô the inigation season, to the Depa{m¡nt_ and to.the Suffolk county

Department of Health Sei-vices (SCDHS) for review and upp.9yãt. The PoS snall be reviewed annually and shall be_modify if necessary'The

permittee shall certiff in writing, as an aúachment to the eþìit nisctrarge Monitoring Report, that the annual review has been completed'

2. The Permittee shall post warning and identification signs approved by the SCDHS.

EXPIRINGEFFECTIVERECEIVING WATEROUTFALL LIMITATIONS APPLY

ExDPCompletion of
Construction

Water Reuse - GroundwaterAll Year unless otherwise noted002
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PERMIT T,NMITS LEVELS AND MONITORING
EFFECTIVE EXPIRINGRECEIVING V/ATEROUTFALL WASTEV/ATERTYPE

EDP ExDPPeconic River001 All year unless otherwise note

EFFLUENT LIMIT OT

CALCULATED LEVEL
SAMPLE

FREQUENCY
SAMPLE

TYPE FN

Daily Max

COMPLIANCE
LEVEL/ML

ACTION
LEVEL UNITS

PARAMETER

Monthly Avg

Quarterly ll0.05 mglNickel, Total

V/hole Effluent Toxicþ (WET) Testing

l21.05 TUa Quarterly See footnoteV/ET - Acute Invertebrate

t21.05 TUa Quarlerly See footnoteWET - Acute Vertebrate

TUc Quarterly See footnote t21 1.8V/ET - Chronic Invertebrate

See footnote t2TUc QuarterlyWET - Chronic Vertebrate I 1.8

Footnotes
I 1. The permittee shall report both the concentration (mgll) and the mass loadings (lbs/d) for this parameter

12. \ühole Effluent Toxiditv IWET) Testins:
ièäing Requirements - WET testing shall consist of Chronic Only. WET testing shall be performed in accordance with 40 CFR Part 136

an¿ 1OCS 1.3.2 unless prior written approval has been obtained from the Department. The test species shall be Mysidopsß bahia (mysid

shrimp - invertebrate) and Cyprinodonvariegatus (sheepshead minnow - vertebrate). Artificial salt water should be used for dilution. A1l

tests conducted should be static-renewal (two 24 hr composite samples with one renewal for Acute tests and tfuee 24 hr composite samples

with two renewals for Chronic tests). The appropriate dilution series bracketing the IWC and including one exposure group of 100%o effluent

should be used to generate a definitive test endpoin! otherwise an immediate rerun of the test is required. WET testing shall be coordinated

with the monitoring of chemical and physical parameters limited by this permit so that the resulting analyses are also representative of the

sample used for WET testing. The ratio of critical receiving water flow to discharge flow (i.e. dilution ratio) is 3.5:1 for acute, and I1.8:1 for
chronic. Discharges which are disinfected using chiorine should be dechlorinated prior to WET testing or samples shall be taken immediately

prior to the chlorination system.

Monitorins Period - WET testing shalt be performed at the specified sample frequency for the duration of the permit during calendar years

ending in {and9.

ReÊortine - Toxicity Units shall be calculated and repofied on the DMR as follows: TUa: (100)/(48 hr LC50) or (100)/(48 hr EC50) (note

that Acute data is generated by both Acute and Chronic testing) and TUc : (100y(NOEC) when Ch¡onic testing has been performed or TUc

= (TUa) x (10) when only Acute testing has been performed and is used to predict Chronic test results, where the 48 hr LC50 or 48 hr EC50

and NOEC are expressed in %o effluent. This must be done for both species and using the Most Sensitive Endpoint (MSE) or the lowest

NOEC and corresponding highest TUc. Report a TUa of 0.3 if there is no statistically significant toxicity in 100% effluent as compared to

control.

The complete test report including all corresponding results, statistical analyses, reference toxicity dat4 daily average flow at the time of
sampling and other appropriate supporting documentation, shall be submitted within 60 days following the end of each test period to the

Toxicity Testing Unit, Bureau of Watershed Assessment and Management, 625 Broadway, Fourth Floor, Albany, NY 12233-3502. A
summary page of the test results for the inverlebrate and vertebrate species indicating TUa, 48 hr LC50 or 48 hr EC50 for Acute tests and/or

TUc, NOEC, IC25, and most sensitive endpoints for Chronic tests, should also be included at the beginning of the test report.

WET Testing Action Level Exceedances - If an action level is exceeded then the Department may require the permittee to conduct additional

WET testing including Acute andlor Ch¡onic tests. Additionally, the permittee may be required to perform a Toxicity Reduction Evaluation

(TRE) in accordance with Department guidance. If such additional testing or performance of a TRE is necessary, the permittee shall be

notified in writing by the Regional Water Engineer. The written notihcation shall include the reason(s) why such testing or a TRE is required.
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STORM \ryATER POt LUTIOi\ PREVENTION PÍ,AN FOR FOTWs \MITII
STORMWATER OUTFALLS

l. General - The Department has determined that stormwater discharges from POTWs with design flows at or above I mgd shall

be covered under the SpDÈS permit. If the permittee has already submitted a Notice of Intent to the Department for coverage under the

General Storm Water permit, the permittee shall submit a Notice of Termination to the Department upon receipt of this final SPDES

permit containing the requirement to develop a SWPPP.

The permittee is required to develop, maintain, and implement a Storm Water Pollutant Prevention Plan (SWPPP) to prevent releases

orriirriir"unt u*ouåt, of pollutants to the waters of the State through plant site runoff; spillage and leaks; sludge or waste disposal; and

othei stormwater discharges including, but not limited to, drainage from raw material storage.

The SWppp shall be documented in narrative form and shall include the 13 minimum elements below and plot plans, drawings, or maps

necessary to clearly delineate the direction of stormwater flow and identiff the conveyance, such as ditch, swale, storm sewer or sheet

flow, and receiving water body. Other documents already prepared for the facility zuch as a Safety Manual or a Spill Prevention, Control

and ôounterm"urrir. (spcc) plan may be used as part óf tñe SWPPP and may be incorporated by reference. A copy of the current

Sryppp shall be submitted to ihe Department as required in item (2.) below and a copy must be maintained at the facilþ and shall be

available to authorized Department representatives upon request.

Z. Comuliance Deadlines - The initial completed SWPPP shall be submitted in August 2009 to the Regional Water Engineer. The

Swppp ,tt¿f U" i*pfemen¿d within 6 months ofìubmissions, unless a different time frame is approved by the Department' The SWPPP

shall be reviewed annually and shall be modified whenever: (a) changes at the facility materially increase the potential for releases of

pollutants; (b) actual releases indicate the SWPPP is inadequate, or (c) a letter from the Department identifies inadequacies in the
'swppp. 

rhà permittee shall certify in writing, as an attachment to the December Discharge Monitoring Report (DMR), thlt the_ annual

review has beèn completed. All S'wppp revisions (with the exception of minimum elements - sep item (4.B') below) must be submifted

to the Regional Watei Engineer within 30 days. Noìe that the permittee is not required to obtain Department approval of the SWPPP (or

of any mînimum elemenìá) unless notified otherwise. Subsequent modifications to or renewal of this permit does not reset or revise

these deadlines unless a new deadline is set explicitly by such permit modification or renewal.

3. Facility Review - The permittee shall review all facility components or systems (including but not limited to material storage

u."ur; irr-pluotlu rf"r, p.o"rrr, and material handling areas; loading and unloading operations; storm water, erosion, and sediment

confrol measgres; pro".r, 
".nrig"n"y 

control systemsl and sludge and waste disposal areas) where materials or pollutants are used,

manufacture stored or handled to evaluate the potential for the réleur" of pollutants to the waters of the State. In performing such an

evaluation, the permittee shall consider such faåbrs as the probability of equipment failure or improper operation, cross-contamination

of storm water.by process materials, settlement of facility air emissions, the effects of natural phenomena such as freezing temperatures

and precipitation,^fires, and the facility's history of spitts and leaks. The relative toxicity of the pollutant shall be considered in

determining the significance of potential releases.

The review shall address all substances present at the facility that are identified in Tables 6-10 of SPDES application Form NY-2C

(available at http://www.dec.state.ny.us/website/dcs/permits/olpermitsþrm2c.pdfl as well as those that are required to be monitored by

the SPDES permit.

4. A. 13 Minimum elements - Whenever the potential for a release of pollutants to State waters is determined to be preselt, the

permittee ,t utt ia"ntiry Best Management practices (BMPs) that have been established to prevent or minimize such potential releases.

Where BMps are inadequate or absent, appropriate BMPí shall be established. In selecting appropriate BMPs, the permittee shall

consider good industry iractices and, whèie appropriate, structural measures such as secondary containment and erosiolt/sediment

control dãvices and piactices. USEPA guidanôé for development of minimum elements of the SWPPP and BMPs is available in

Developing your Stoimwater pollution Prevention Plan - A Guide for Industrial Operators, February 2009, EPA 833-B-09-002' At a

minimum, the plan shall include the following elements:

10. Spill Prevention & ResPonse

I l. Erosion & Sediment Control

12. Management of Runoff

13. Street Sweeping

l. Pollution Prevention Team

2. Reporting of BMP Incidents

3. Risk Identification & Assessment

4. Employee Training

5. Inspections and Records

6. Security

7. Preventive Maintenance

8. Good Housekeeping

9. Materials/Waste Handling, Storage

& Compatibility
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STORM WATER POLLUTION PR.EVENTION PLAIN FOR POTWs WITï{
STORM\ryATER OUTFALLS - continued

Note that for some facilities, especially those with few employees, some of the above may not be applicable. It is acceptable in these
cases to indicate "Not Applicable" for the portion(s) of the SWPPP that do not apply to your facility, along with an explanation, for
instance if sheet sweeping did not apply because no streets exist at the facility.

B. Stormwater Pollution Prevention Plans (SWPPPs) Required for Discharges of Stormwater From Construction Activity to
Surface Waters - As part of the erosion of and sediment control element, a SWPPP shall be developed prior to the initiation of any site
disturbance of one acre or more of uncontaminated.area. Uncontaminated area means soils or groundwater which are free of
contamination by any toxic or non-conventional pollutants identified in Tables 6-10 of SPDES application Form NY-2C. Disturbance
of any size contaminated area(s) and the resulting discharge of contaminated stormwater is not authorized by this permit unless the
discharge is under State or Federal oversight as part of a remedial program or after review by the Regional Water Engineer; nor is such
discharge authorized by any SPDES general permit for stormwater discharges. SWPPPs.are not required for discharges of stormwater
from construction activity to groundwaters.

The SWPPP shall confom to the iy'ew York Standards and Specifications for Erosion and Sediment Control and New York State
Stormwater Management Design Manual, unless a variance has been obtain-ed from the Regional Water Engineer, and to any local
requirements. The permittee shall submit a copy of the SWPPP and any amendments thereto to the local governing body and any other
authorized agency having jurisdiction or regulatory control over the construction activity at least 30 days prior to soil disturbance. The
SWPP'P shall also be submitted to the Regional Water Engineer if contamination, as defined above, is involved and the permittee must
obtain a determination of any SPDES permit modifications andlor additional treatment which may be required prior to soil disturbance.
Otherwise, the SWPPP shall be submitted to the Department only upon request. 

.When 
a SWPPP is required, a properly completed

Notice of Intent (NOI) form shall be submitted (available at www.dec.state.ny.us/website/dow/toolbox/swforms.htmt) prior to soil
disturbance. Note that submission of a NOI is required for informational purposes; the permittee is not eligible for and will not obtain
coverage under any SPDES general permit for stormwater discharges, nor are any additional permit fees incurred. SWPPPs must be
developed and submitted for subsequent site disturbances in accordance with the above requirements. The permittee is responsible for
ensuring that the provisions of each SWPPP is properly implemented.

Mercury Minimization Prosram for Low Priority POTWs

The permittee shall inspect each tributary dental facility at least once every five years to veriff compliance with the wastewater treatment
operation, maintenance, and notification elements of 6NYCRR Part 374.4.Inspection and/or outreach to other industriaVcommercial
sectors which may contribute mercury is also recommended. All new or increased tributary discharges, including hauled wastes, which
are from sources that are indushial in nature must be evaluated for mercury content and if levels exceed 500 ngll. then authorization
must be obtained from the Department prior to acceptance. Equipment and materials which may contain mercury shall also be evaluated
by the permittee and replaced with mercury-free alternatives where environmentally preferable. A file shall be maintained containing
the notices submitted by dental offices and all other pertinent information. This file shall be available for review by DEC representatives
and copies shall be providèd upon request. A permit modification may be necessary to include more stringent requirements for POTWs
which do not maintain low mercury effluent levels. Note - the mercury-related requirements in this permit conform to the mercury
Multiple Discharge Variance specified in NYSDEC policy DOW I .3. I 0.
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ÐISCT{ARGE NOTIFICATION REQUIREMENTS

(a) Except as provided in (c) and (g) of these Discharge Notification Act requirements, the permittee shall install and maintain

identif,rcatiôn signs at aìl'outfalls to surface waters iirt"d itt this permit. Such signs shall be installed before initiation of any

discharge.

(b) Subsequent modifications to or renewal of this permit does not reset or revise the deadline set forth in (a) above, unless a new

deadline is set explicitly by such permit modification or renewal'

(c) The Discharge Notification Requirements described herein do not apply to outfalls from which the discharge is composed

exclusively of storm water, or discharges to ground water.

(d) The sign(s) shall be conspicuous, legible and in as close proximity to the point of discharge as is reasonably possible while ensuring

the maximum visibility from the rrifu.r water and shore. The signs shall be installed in such a manner to pose minimal hazard fo

¡avigation, bath_lng o. oth", water related activities. If the public has access to the water from the land in the viciniry of the outfall,

an idintical sign shall be poSted to be visible ÍÌom the direction approaching the surface water'

The signs shall have minimum dimensions of eighteen inches by twenty four inches (18" x 24") and shall have white letters on a

green background and contain the following information:

N.Y.S. PERMITTED DISCHARGE POINT

SPDES PERMIT No.: NY-

OUTFALL No. :-

For information about this permitted discharge contact:

Permittee Name:

Permittee Contact:

Permittee Phone: ( ) -ffi -tflttttf

OR:

NYSDEC Division of Water Regional Office Address :

NYSDEC Division of Water Regional Phone: ( ) -ffi tttttttf

(e) For each discharge required to have a sign in accordance with a), the permittee shall, concurrent with the installation of the sigtt,

provide a reposiáry oi copies of the Discharge Monitoring Reports (DMRs), as required by the RECORDING, REPORTING

AND ADDITIONAL MONITORING REQ;UIREMENTS page of this permit. This repository shall be open to the public, at a

minimum, during normal daytime business hours. The repository may be at the business office repository of the permittee or at an

off-premises loJation of its thoice (such location shall be the village, town, city or county clerk's offîce, the local library or other

locátion as approved by the Department ). In accordance with the RECORDING, REPORTING AND ADDITIONAL
MSNTTSRING REeU]REMEñTS page of your permit, each DMR shall be maintained on record for a period of ltve years

(Ð The permittee shall periodically inspect the outfall identihcation sign(s) in order to ensure they are maintained, are still visible, and

contain information that is current and factually correct. Signs that are damaged or incorrect shall be replaced within 3 months of
inspection.
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ÐISCI{ARGE NOTIFICATION REQUIREMENT'S (continued)

(g) All requirements of the Discharge Notification Act, including public repository requirements, are waived for any outfall meeting

any of the following circumstances, provided Department notification is made in accordance with (h) below:

(i) such sign would bq inconsistent with any other state or federal stafute;

(ii) the Discharge Notification Requirements contained herein would require that such sign could only be located in an area that is

damaged by ice or flooding due to a one-year storm or storms of less severity;

(iii) instances in which the outfall to the receiving water is located on private or government properly which is restricted to the

public through fencing, patrolling, or other õontrol mechanisms. Property which is posted only, without additional control

mechanisms, does not quali$ for this provision;

(iv) instances where the outfall pipe or channel discharges to another outfall pipe or channel, before discharge to a receiving water;

or

(v) instances in which the discharge from the outfall is located in the receiving water, two-hundred or more feet from the shoreline

of the receiving water.

(h) If the permittee believes that any outfall which discharges wastewater from the permitted facility meets any of the waiver criteria

listed in (g) above, notification (i'orm enclosed) mustbe made to the Department's Bureau of Water Permits,625 Broadway, Albany,

N.y. 12233-3505, of such fact, and, provided there is no objection by the Department, a sign and DMR repository for the involved

outfall(s) are not required. This notification must include the facility's name, address, telephone number, contact, permit number,

outfall number(s), and r"uton why such outfall(s) is waived from the requirements of discharge notification. The Department may

evaluate the appiicability of a *uiu". at any time, and take appropriate measures to assure that the ECL and associated regulations

are complied with.
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SCTIED'{JLE OF COMPT-,TANCE

The shall with the schedule:

b) For any action where the compliance date is greater than 9 months past the previous compliance due date, the permittee shall submit interim
progress reports to the Department every nine (9) months until the due date for these compliance items are met.

c) The permittee shall submit a written notice of compliance or non-compliance with each of the above schedulê dates no later than 14 days
followingeachelapseddate,unlessconditionsrequiremoreimmediatenoticeasprescribedin6NYCRRPartT50-1.2(a)and 750-2.All
such compliance or non-compliance notification shall be sent to the locations listed under the section of this permit entitled RECORDING,
REPORTING AND ADDITIONAL MONITORING REQUIREMENTS. Each notice of non-compliance shall include the following
information:

t. A short description ofthe non-compliance;
2. A description of any actions taken or proposed by the permittee to comply with the elapsed schedule requirements without further

delay and to limit environmental impact associated with the non-compliance;
3. A description or any factors which tend to explain or mitigate the non-compliance; and
4. An estimate of the date the permittee will comply with the elapsed schedule requirement and an assessment of the probability that

the permittee will meet the next scheduled requirement on time.

d) The permittee shall submit copies of any document required by the above schedule of compliance to the NYSDEC Regional Water Engineer
at the location listed under the section of this permit entitled RECORDING, REPORTING AND ADDITIONAL MONITORING
REQUIREMENTS and to the Bureau of Water Permits, 625 Broadway, Albany, N.Y. 12233-3505, unless otherwise specified in this permit
or in writing by the Department.

Outfallfs) Compliance Action Due Date

001
The Permittee shall submit approvable final plans and specifications, as well as a

schedule of construction, for the facilities described in the approved Engineering
Report.

The Permittee shall commence construction of the facilities described in the approved
report, plans and of specifications in accordance with the approved schedule of
construction.

The Permittee shall submit progress reports every 6 months detailing the work done in
accordance with of the approved engineering report and schedule of construction.
The schedule of construction contained in the approved report shall, by this reference,
be made part the permit.

The Permittee shall complete constnrction in accordance with the approved schedule,
but no laterthan 0412312016

DEC Approval
ofEngineering

Report + 12

Months

DEC Approval
ofPlans &

Specs

DEC Approval
ofSchedule of

Construction * 6
months

04/2312016

The above compliance actions are one time requirements. The permittee shall comply with the above compliance actions to the
Department's satisfaction once. When this permit is administratively renewed by NYSDEC letter entitled "SPDES
NOTICE/RENEWAL APPLICATION/PERMIT,'the permittee is not required to repeat the submission(s) noted above. The above
due dates are independent from the effective date of the permit stated in the "SPDES NOTICE/RENE\ryAL
APPLICATION/PERMIT" letteri
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MONITORING LOCATIOT\iS - 1.3 MGD

The permittee shall take samples and measurements, to comply with the monitoring requirements specihed in this permit, atthe

locations(s) specified below:
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MONITORING I-,OCATIONS - 1.5 MGÐ

The permittee shall take samples and measurements, to comply with the monitoring requirements specified in this permit, at the

locations(s) specifìed below:

SgWAüË STÅ\IËNüËf? TryASTÐ

$f1.1* ll¡ ç8
.t

- "".t .."*_

:! r.þSìtr rü

r*t àå'4lh
d*g{l.*{4åøÉ1È*

*r{ ílt!r' â¡*Þ" lìil
'ts{

Þ**- ¿w-:-

í¡r¡id.{tt-I
{a;$4'¡*

!ds,@ð 6Ps S"¡:dl&s

troflffio &Pä ür'$ ¡€g'lõ{r

¡¿1ú
rç{9ã

¡ ?:¡'

* lrÅ*1. f
t

n
s
å

#

ã¡¡äl

--a

iì
-i

9r tst:$g

d!lå !d lt !

1

*

t
¡!

'iJ

¡¡f¡ i{\-
¡¡Fê,.hi

F(ñ'I

I

tl
¡ ¡ ¡1F tltrl ¡3

râ'J}t
'|l4:c\f' $tf ?4. sr

;{¡$s$tr€è

.* erì Int

gti¡ tt{t

JJ'¡{¡, &!.
Ìèiãi.¡"Þ!

Ë FFLIJËAIT SÀUfi LINS $¡WI{i5:
toç¡Ítltsîrã ÞÈ ¿r$aiqsdEl ü4åt¡¡¡ EûT#
5Yg:Ë.tÂs

F¡r LUe,Nr å4&t L |,t!lÊ pt{ 
"Nl"jgçåyËNffåi.

LûÊÅÍEb Åfttå :1rË &Ê$ Ëu¡À,Ssk

tfiftuË#r s$*Pr$¡Ë FÛr*l {sånåF"€}:
rffi rTtfi ¡#IÈR {'t+8 gAft $ 4tÈri

r.r* ¿¡-e

ltç idr*

á{:{ffi&l
!Må

ÈatdÌr
ñt{ !

í*,aårù{

tr!ú*¡
fa$61
f¡rd$



SPDES Number: NY0020061
Page 15 of 17

GENER.AL R.EQUIR.EMENTS

The regulations in 6 NYCRR Part 7 50 are hereby incorporated by reference and the conditions are enforceable requirements under

this permit. The permittee shall comply with all requirements set forth in this permit and with all the applicable requirements of 6

NYCRR Part150 incorporated into this permit by reference, including but not limited to the regulations in paragraphs B tkough
I as follows:.

A.

B

C

D.

General Conditions
l. Duty to comply
2. Duty to reapply
3. Need to halt or reduce activity not a defense
4. Duty to mitigate
5. Permit actions
6. Property rights
7. Duty to provide information
8. Inspection and entry

Operation and Maintenance
l Proper Operation & Maintenance
2. Bypass
3. Upset

Monitoring and Records
1. Monitoring and records
2. Signatoryrequirements

E. Reporting Requirements
1. Reportingrequirements
2. Anticipated noncompliance I

3. Transfers
4. Monitoring reports
5. Complianceschedules
6. 24-hour reporting
7. Other noncompliance
L Other information
9. Additional conditions applicable to a POTW
10. Special reporting requirements for discharges

that are not POTWs

6NYCRR Part 7 50-2.1(e) & 2.4
6NYCRR Part 750-1. l6(a)
6NYCRRPaTt 750-2.1(9)
6NYCRR Part750-2.7(f)
6NYCRR Part 750-l.l(c), 1.18, 1.20 e.2.1(h)
6NYCRR Part750-2.2(b)
6NYCRR Part 750-2.1(i)
6NYCRR P art 7 50-2.1(a) &. 2.3

6NYCRR Part750-2.8
6NYCRR P art 7 50- 1.2(a)(17), 2.8þ) e. 2.7
6NYCRR Part 7 50-1.2(a)(9a) & 2.8(c)

6NY CRR P art 7 5 0 -2. 5 (a)(2), 2. s (c)(t), 2. 5 (c)(2), 2. s (d) &. 2. s (a)(6)
6NYCRR Part 750-1.8 e,2.5(b)

6NYCRR Part 7 50-2.5, 2.6, 2.7 &. 1.17
6NYCRR Part750-2.7(a)
6NYCRR Part750-1.17
6NYCRR Part750-2.5(e)
6NYCRR Part 750-1. l4(d)
6NYCRR Part 7 50-2.7 (c) & (d)
6NYCRRPaTt 750-2.7(e)
6NYCRR Part750-2.1(f)
6NYCRR Paft750-2.9
6NYCRRPaTt 750-2.6

F Planned Cbanges
l. The permittee shall give notice to the Department as soon as possible of any planned physical alterations or additions to the

permitted facility. Notice is required only when:

a. The alteration or addition to the permitted facility may meet of the criteria for determining whether facility is a new
source in 40 CFR $122.29(b); or

b. The alteration or addition could significantly change the nature or increase the quantity of pollutants discharged. This
notification applies to pollutants which are subject neither to effluent limitations in the permit, or to notification
requirements under 40 CFF. ç122.42(aXl); or

Ç.. The alteration or addition results in a significant change in the permittee's sludge use or disposal practices, and such
alteration, addition, or change may justifu the application of permit conditions that are different from or absent in the

existing permit, including notif,rcation of additional use or disposal sites not reported during the permit application process

or not reported pursuant to an approved land application plan.

In addition to the Department, the permittee shall submit a copy of this notice to the United States Environmental Protection
Agency at the following address: U.S. EPA Region 2, Clean Water Regulatory Branch, 290Broadway,24ù Floor,New York,
NY 10007-1866.
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GENERAL REQUIREMENTS continued

G. Notification Requirement for POTWs
l. All POTWs shall provide adequate notice to the Department and the USEPA of the following:

a. Any new inròduction of pollutants into the POTW from an indirect discharger which would be subject to section

301 or 306 of CWA if it were directly discharging those pollutants; or
b. Any substantial change in the volume or character of pollutants being introduced into that POTW by a source

introducing pollutants into the POTW at the time of issuance of the permit.

c. For the purposes of this paragraph, adequate notice shall include information on:

i. the quality and quantity of effluent introduced into the POTW, and

ii. any anticipated impact of the change on the quantity or quality of effluent to be discharged from the POTW.

POTWs shall submit a copy of this notice to the United States Environmental Protection Agency, at the following address:

U.S. EPA Region 2, Clean Water Regulatory Branch, 290 Broadway,24th Floor, New York, NY 10007-1866.

Sludge Management
The permittee shall comply with all applicable requirements of 6 NYCRR Pat 360

SPDES Permit Program Fee

The peimittee shall pay to the Department an annual SPDES permit program fee within 30 days of the date of the first invoice,

unleis otherwise directed by the Department, and shall comply with all applicable requirements of ECL 72-0602 and 6

NYCRRParts4S0,43l and4S5.NotethatifthereisinconsistencybetweenthefeesspecifiedinECLT2-0602and6NYCRR
Parl485, the ECL 72-0602 fees govern.

Water Treatment Chemicals (WTCs)
New or increased use and discharge of a WTC requires prior Department review and authorization. At a minimum, the

permittee must noti$ the Department in writing of its intent to change WTC use by submitting a completed WTC Notification

Form for each proposed WTC. The Department will review that submittal and determine if a SPDES permit modification is

necessary or whether WTC review and authorization may proceed outside of the formal permit adminishative process. The

majority of WTC authorizations do not require SPDES permit modification. In any event, use and discharge of a WTC shall

not proceed without prior authorization from the Department. Examples of WTCs include biocides, coagulants, conditioners,

corrosion inhibitors, defoamers, deposit control agents, flocculants, scale inhibitors, sequestrants, and settling aids.

l. WTC use shall not exceed the rate explicitly authorized by this permit or otherwise authorized in writing by the

Department.
2. The permittee shall maintain a logbook of all WTC use, noting for each WTC the date, time, exact location, and amount

of each dosage, and, the name of the individual applying or measuring the chemical. The logbook must also document

that adequate process controls are in place to ensure that excessive levels of WTCs are not used.

3. The permittee shatl submit a completed llTC Annual Report Form each year that they use and discharge WTCs- This

form shall be attached to either the.December DMR or the annual monitoring report required below.

The WTC Notification Form and llTC Annual Report Form are available from the Department's website at

http://www.dec. nv. gov/permits/93 245.htm l

H.

I.

J
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REC ORDING, REPOR.TING AND,A.DDIT[ONAr_, MONITORING RE QUIREMENT S

A. The monitoring information required by this permit shall be summarized, signed and retained for a period of at least fìve years

from the date of the sampling for subsequent inspection by the Department or its designated agent. Also, monitoring information
required by this permit shall be summarized and reported by submitting;

X

X

Send the original (top sheet) of each DMR page to:
Department of Environmental Conservation
Division of Water, Bureau of Water Compliance

" 625 Broadway
Albany, New York 12233-3506

Send the first gpy (second sheet) of each DMR page to
Department of Environmental Conservation
Regional Water Engineer, Region I
50 Circle Road
Stony Brook, New York 11790-3409

(if box is checked) completed and signed Discharge Monitoring Report (DMR) forms for each 1 month reporting period
to the locations specified below. Blank forms are available at the Department's Albany office listed below. The hrst repofting
period begins on the effective date of this permit and the reports will be due no later than the 28th day of the month following
the end of each reporting period.

(if box is checked) an annual report to the Regional Water Engineer at the address specif,red below. The annual report is due

by February I each year and must summarize information for January to December of the previous year in a format acceptable

to the Department.

(if box is checked) a monthly "'Wastewater Facilify Operation Report..." (form 92-15-7) to the

X Regional Water Engineer and/or |_l County Health Department or Environmental Control Agency specified below

B

C

Phone: (518)402-8177 Phone: (631)444-0405

Send an additionalg¡1of each DMRpage to
Suffolk County Department of Health Services
360 Yaphank Ave, Suite 2C
Yaphank, New York I1980

Monitoring and analysis shall be conducted according to test procedures approved under 40 CFR Part 136, unless other test
procedures have been specified in this permit.

More frequent monitoring of the discharge(s), monitoring point(s), or waters of the State than required by the permit, where

analysis is performed by a certified laboratory or where such analysis is not required to be performed by a certified laboratory,
shall be included in the calculations and recording of the data on the corresponding DMRs.

Calculations which require averaging of measurements shall utilize an arithmetic mean unless otherwise specified in this
permit.

Unless otherwise specified, all information recorded on the DMRs shall be based upon measurements and sampling carried out

during the most recently completed reporting period.

Any laboratory test or sample analysis required by this permit for which the State Commissioner of Health issues certifìcates
of approval pursuant to section 502 of the Public Health Law shall be conducted by a laboratory which has been issued a

certificate of approval. Inquiries regarding laboratory certification shôuld be directed to the New York State Department of
Health, Environmental Laboratory Accreditation Program.

D.

E.

F.
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APPENDIX B 

SPDES Permit NY- 0025453 (Calverton STP) 
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APPENDIX C 

Thermal Process Systems – ThermAer Cost 
Proposal  
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Thermal Process Systems 
 
 

 

 
December 6, 2019 
 
Timothy M. Nordberg 

H2M architects + engineers 

538 Broad Hollow Road 

4th Floor East 

Melville, NY 11747 

 

   
Thermal Process Systems (TPS) is pleased to offer the following solids handling proposal for our ThermAer 
process.  TPS supplies only quality equipment and state-of-the-art technology in its patented ThermAer 
process.  Please find attached the following: 
 

• This Letter of Transmittal; 

• ThermAer™ Budget Proposal; 

• ThermAer™ Applications Reports; 

• Thermal Process Systems’ ThermAer™ Brochure; 

• Thermal Process Systems’ BiofiltAer™ Biofiltration Brochure; and 

• Thermal Process Systems’ Terms and Conditions. 
 
We look forward to working with you on this project.  Please feel free to contact me with questions and/or 
comments at (315) 440-9750 or by email ehaslam@thermalprocess.com. 
 
 
Sincerely,  

Eric Haslam 

Eric Haslam, P.E. 
Cc:  Cinar Akman, G.A. Fleet Associates, Inc. 
        
       
 

mailto:ehaslam@thermalprocess.com.


 
 

 
 
 
 

                       
   Thermal Process Systems  

 

Thermal Process Systems is pleased to offer the following budgetary proposal and preliminary scope 

of supply for your solids handling and processing project.  The following proposal explains the fundamental 
theory behind Thermal Process Systems’ Class ‘A’ thermophilic aerobic digestor and the components for 
the successful operation of an autothermal thermophilic aerobic digestion (ATAD) process.   

 
The Thermal Process Systems’ ThermAer™ will provide your project with a process capable of meeting the 
solids’ aeration demands as well as provide a cost-effective process for substantial volume reduction and a 
Class ‘A’ virtually pathogen free,  the second step of this process is treatment in the Storage 
Nitrification Denitrification Reactor (SNDR) which further conditions the Class A biosolids into a odor 
free stabilized material.   

 
The ThermAer Process provides state-of-the-art digestion to the existing plant operations (see figure 1). This 
preliminary design incorporates the use of existing concrete tanks for the ThermAer digester system. The 
patented ThermAer™ system proposed here includes a process system capable of treating  
primary and waste activated sludge material   thickened to an average  of  ~6% total solids at the average 
design load to the ThermAer reactor. 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Retrofit Construction of ThermAer Tank System, Marshall, MN 
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The SNDR reactor has the ability to nitrify and also denitrify the ThermAer solids prior to dewatering and/or 
land application operations.  The addition of this aerated SNDR system is an important point to consider as it 
provides for additional storage prior to final dewatering activities.  Tanks require covers to retain heat and 
control emissions.   

 

The following ThermAer™ pricing includes the patented ThermAer™ system, including jet aeration 
headers, jet motive pumps, blowers, foam control systems, process controls and control logic, and in-basin 
piping to operate the ThermAer™ process reactor and the SNDR.  This type of solids treatment process is 
very stable and requires only one actual process tank to complete the entire reaction (Reference 
Technical Papers, www.ThermalProcess.com).   Accordingly, we have developed an operation and cost 
scenario that has been tailored to the facility’s specific needs and provides for maximum flexibility. 

 
Our design calculations are based upon the biological solids specific oxygen requirements.  The ‘gassing 
rate’ (air/liquid ratio) in the jet system is the only parameter that may change drastically, and so this makes 
this particular digestion system even more operationally attractive given the complexities and uncertainties of 
many WTFs.  The ThermAer™ system requires a minimum of ~3.0% total solids but can easily process up 
to ~7% TS (2.5% to 7% VS).    Our initial design calculations are based on the average month design 
loading of organic sludge solids at about 5% TS.  Aeration is sized at the corresponding loading for 
operation on a 7- day per week loading schedule.  TPS has several WWTPs operating under this type of 
design scenario.  The ThermAer™ aeration system is designed to meet 100% of the daily oxygen 
uptake requirement in the reactor. 

 
The TPS process design incorporates jet aeration systems (figure 2).  
The ability to adjust both the liquid flow rate and air flow rate 
independently allows for the flexibility in this design to operate the 
system at a given temperature based on the actual solids loadings.  
Furthermore, this aeration system is designed to operate continuously 
throughout the daily dynamic process cycle.  This digestion process has 
three basic steps in the process operation: waste, feed, and react.  As 
mentioned previously, the cycle is set up to operate as a reverse draw, 
batch feed, and isolate and is never shut down, especially during the 
most critical time, the feeding (highest demand) period.  The cycle 
begins by wasting the estimated daily feed volume from the ThermAer 
tank to the SNDR just prior to scheduled feeding, (approximately 1/12 
(equal to the HRT in the system) the total volume for this (liquid burn 
reactor). 

 

Figure 2. Interior of new ThermAer reactor with Jet Aeration Header, Blacksburg, VA 
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Wasting should occur in a fairly rapid fashion directly before the feed cycle begins to maximize the time 
under aeration during the subsequent reaction/isolation cycle.  Feed material can be pumped directly into the 
reactor during the fill cycle as the waste solids are pumped from a holding tank (by others). 

 

The pump and the blowers are equipped with variable frequency drives to provide the ability to vary the 
oxygen delivery capacity; to increase flows during high oxygen demand periods and also to decrease flows 
during low oxygen demand periods and thus conserve energy.  This is an extremely important design 
consideration for this project. The daily cycles have large swings in the oxygen uptake requirement. 
Process control is based upon an oxidation-reduction potential (ORP) probe signal.  This feature, along with 
the specially designed oxygen delivery system, offers the solids processing operation the ability to meet the 
high uptake demands that occur during the feed cycles and initial reaction phases and lower oxygen 
demands during the later reaction, pathogen destruction portion, of the cycle.  In addition, this function can 
aid in the control of the reactors operating temperature throughout the process.  This is accomplished by 
either conserving or wasting heat with the blower airflow rate.  Evaporative and convective heat losses are 
the main method of heat control after attaining the appropriate temperature level from the volatile solids 
oxidation process.  The ability to vary the liquid recycle rate and airflow delivery independently, in addition to 
the retention time provides the most effective method of reactor temperature control while maintaining 
optimum process metabolic conversion.  The ThermAer™ process is protected under US Patent Number 
5,948,261. This installation is considered a single use license agreement.  

 
TPS has designed this system as a semi-automated process, however, it can easily be operated as a 
completely automated process or manually.  As such, a PLC processor package is included along with a 
PanelView™ operator interface touch screen.  Outputs are provided to tie this local control system into an 
existing or proposed processor elsewhere in the plant.  The instrumentation necessary to properly monitor 
the process is included and directed into the PLC for the convenience of the operations personnel.  The 
primary function of the processor is to control the reactor mixing intensity and aeration delivery rate.  This is 
accomplished by receiving the primary 
signal from an ORP
probe   mounted   on   the   pump   suction 
piping and ‘fine-tuning’ with secondary 
signals.  The ORP signal (see figure 3) is 
read by the PLC and then appropriate 
settings are sent to the pump and blower 
VFDs and ultimately the pumps and 
blowers.   During the feed cycle, the 
oxygen demand will increase.  As oxygen 
demand increases, the oxidation-reduction 
potential decreases.                                          Figure 3.  Actual temperature and ORP Response Curve Data (24 hr period) 
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This is read as a negative millivolt (electrical potential) value when the oxygen demand is not being met by 
the oxygen delivery system.  The aeration system is designed with a maximum and a minimum setting.  The 
maximum setting is based upon the highest requirement of oxygen uptake anticipated during the feed cycle. 
The purpose of this setting is to minimize the depth of the ORP dip as well as minimize the length of time the 
ORP signal remains at a low level, i.e., the systems’ aerobic nature is maximized.  The minimum setting is 
based upon the turn down capabilities of the process equipment and minimum design mixing intensity. 
Optimization of this process maximizes aerobic destruction efficiency and minimizes odor potential while 
minimizing utility electrical costs. 

 
Oxygen demand is based upon the amount of soluble COD available to the microbial community as a food 
substrate.  Therefore, process stability is at its highest when the feed cycle is extended over a relatively long 
period.  The process is designed to be self-regulating and therefore is adaptable to several feed cycle 
protocols providing the instantaneous uptake demand does not exceed the maximum capability of the 
aeration equipment.  Secondary signals are received from temperature probes mounted near the ORP probe 
and from our proprietary foam control monitoring system.  Liquid and air-flows are controlled independently 
to sustain optimum reactor performance.  This portion of the control process is patented with the U.S. Patent 
Office number 6,203,701. 

 
The calculated oxygen requirement is based upon 60% VS destruction rate (mass balance) for secondary 
solids.   The actual destruction may vary.   The aeration system is designed with positive displacement 
blowers for the air delivery system.   Positive displacement blowers have been selected because of their 
ability to operate with variable backpressure created by changing liquid depths and reactor temperature.  The 
displacement of airflow is a direct correlation to blower rpm.  The blower selected for this application will 

operate at 90% of maximum rpm at the design airflow.  This design point offers a high degree of flexibility to 
turn the blower rpm up or down.  Therefore, the system has the inherent capability of increasing O2 delivery 
during unexpected high COD feed concentrations.  An unusually high uptake or demand is detected by a low 
ORP reading and is met by increasing pump and blower speeds above the anticipated requirement. It also 
has the capability to decrease pump and blower speeds for energy and temperature conservation during 
periods of low solids feeding, unattended weekends, or inactivity. 

 
A hydraulic foam control system is also included as part of our package.   The foam layer is the upper 
reactor’s insulation blanket.  Foam suppression nozzles connected to a side stream off the jet pump supply 
the energy source.  The pump is designed to operate at sufficient volume and pressure to recycle reactor 
contents which primary function is breaking down the foam.  The foam bubbles are ruptured by the mixing 
intensity of the nozzle and return SplashCone™ unit.  The system is operated when required and 
controlled by the foam level radar transmitter in the top of the reactor.   
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The SNDR is cooled and operated with 11 day HRT and below ~95°F to facilitate the introduction of a 
mesophilic culture and nitrification prior to dewatering and land application activities.  The remaining existing 
tank can serve as a wide spot in the line, allowing for smaller dewatering operations as the material is 
either removed slowly each day, or campaign dewatered on daily or weekly batch runs.  Well-digested 
biosolids release a portion of the entrained water within the cell structure in the reactor.  Therefore, 
digested material has the ability to release a higher percentage of free water during dewatering.  These high 
temperature processes denature and consume exopolymeric substances (EPS), a form of protein.  These 
EPSs can bind water, up to 5 grams H2O/gram EPS.  As such, TPS ThermAer™ units typically 
experience an increase of approximately 25-30% in cake solids as compared to undigested or classical 
aerobically digested WAS, depending on downstream unit processes.  The increased cake solids in 
conjunction with the high TS destruction rate have a significant impact on the economics of this project.  The 
combination of reducing the mass and increasing the cake solids will decrease the overall amount of material 
necessary to store and process in all downstream unit operations, material handling, and ultimately removal 
from site, typical volumetric reductions for dewatered materials result in fewer trucks out the gate reducing 
transportation costs significantly. 

 
The two-stage BiofiltAer™ odor control system is described below (figure 4).  The initial portion of the odor 
control system includes the SNDR headspace for cooling/ammonia scrubbing using the recycled biosolid 
material.   This unit serves two major functions for this application.  Its primary function is to cool the hot air to 
assure conditions within the biofiltration media are conducive to mesophilic biological activity.   Its secondary 
function is to effectively remove a high percentage of the ammonia and other soluble compounds 
contained in the off-gas (an indication of cell breakdown).  Ammonia is water-soluble and easily removed with 
a properly designed scrubber unit.    The typical design 
off-gas, concentration to the SNDR headspace is 
1,200 ppm.  However, values may range from 500 to 
1,500 ppm, throughout the digestion process. Design 
ammonia feed to the biofilter portion of the gas 
treatment system is less than 100 ppmv. As such, the 
SNDR design is based upon 70-80% ammonia 
removal and 95-100°F exit temperature to assure the 
proper temperature and nitrification-loading rate is  
introduced  to a  second  stage biofilter.  

 
 
Figure 4. 15,000 SCFM Biofiltration Unit, Middletown, Ohio 
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The second stage of the BiofiltAer™ would typically be installed within a concrete containment area and 
is used to house the biofilter media.   The biofilter media used for this application is unique and different 
from many other biofilter operations.  The media is used to grow and sustain a fixed film mesophilic aerobic 
biological process.  The process design is based upon proven technology with a specific set of criteria.  The 
purpose of the process design is to allow naturally occurring bacteria an environmental condition that is 
sufficient to break down the influent constituents and biologically remove odorous organic compounds.  The 
critical design criteria are influent constituents and concentration, airflow distribution, temperature, humidity, 
residence time and media pH.  Airflow distribution is accomplished by means of reducing the influent velocity 
and  introducing  the  airflow  into  an  open  plenum  providing  even  distribution  across  the  media  bed. 
Residence time in the bed is selected by using the highest concentration of the least soluble compound.  The 
ammonia scrubber controls saturation and air temperature.  

 
Unlike synthetic media based systems, the TPS natural media based system requires little or no additional 
nutrients (N, P, K), micronutrients (Mn, S, Se), or buffering chemicals which add to the annual operation cost 
and complexity.  Additionally, periodic loss of the emission stream does not result in a significant loss of 
biomass because of its backup food source supply contained within the media.  Furthermore, once the foul 
airstream is reintroduced, provided it is properly humidified, there is little if any additional re-acclimation time 
required. Washing the bed with plant service water on a periodic basis aids in the control of media pH. 
Overall system design is based upon removing a minimum of 95% of the influent constituents.  Thermal 
Process Systems not only designs its own systems, but is often requested to design and install its biofilter 
system on competitor’s ATAD systems and other failed chemical and biological systems.  The initial design 
includes only the airstream from the ThermAer system, but can be increased to include off-gas components 
from storage and dewatering operations. 

 
Benefits of the ThermAer Unit: 

 

• Class ‘A’ as a liquid or solid material, 
 

• Odor free product for land application programs, 
 

• Continued re-seeding of aeration basin with nitrifiers and denitrifiers, (after dewatering) 
 

• Ability to handle septage and grease, 
 

• No odors from process, 
 

• Little operator attention is required, 
 

• Can be integrated into almost any design scheme with existing tankage, 
 

• Substantial volume reduction, 
 

• Nutrient (N and P) removal from the return stream and 
 

• Class ‘A’ process at Class ‘B’ price. 
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Thermal Process Systems provides process and design engineering and design support to the design 

engineer.  Technical instructions for the ThermAer unit, start-up, as well as, operation and maintenance are 
also included.  Thermal Process Systems’ personnel will be there every step of the way to ensure a smooth 
transition to the ThermAer™ process operation, from initial training and information sessions, access to 
design data, assistance in permitting, equipment shakedown, startup, operation, and trouble shooting. 
Provide ThermAer™ treatment for Class A solids 
Proposed design daily loading of 6,000 lbs/day of sludge material loaded on a 7 day work week.    

 
ThermAer Package 
 Sludge Type       

WAS      6,000 lbs/day average design 7-day/week 
Number of ThermAer Reactors    1 
Number of SNDR Reactors    1 

 %TS Average     ~6.0%  
 %TS Range      4 - 7% 
 %VS      75% 

  
ThermAer Reactor Sizing 
One existing concrete tank– 39 ft. Ø x 22 ft. deep, with a proposed SWD of ~17 ft. (Modifications by contractor) 
 
One (1) ThermAer Reactor complete with: 
1) One (1) 100 HP, 54-20 ThermAer jet motive pump. 

2) Three (3) Foam control SplashCone with assemblies. 
3) One (1) in-basin FRP piping for the ThermAer system including the 16” liquid and 8” air jet aeration system 

header with 10 nozzles, pipe supports, connection hardware and anchor bolts for this piping. 
4) One (1) Radar foam level sensor. 
5) One (1) ORP probe and analyzer with temperature readout. 
6) One (1) Vacuum gauge sensor. 
7) One (1) Liquid level sensor with local readout. 
8) One (1) FRP Tank Cover. 
 
SNDR Reactor Sizing 
One existing concrete tank– 40 ft. Ø x 19 ft. deep, with a proposed SWD of ~14 ft. (Modifications by contractor) 
 
One (1) SNDR Reactor complete with: 
1) One (1) 50 HP, 52-14 SNDR jet motive pump. 

2) Two (2) Foam control SplashCone with assemblies. 
3) One (1) in-basin FRP piping for the SNDR system including the 14” liquid and 8” air jet aeration system 

header with 8 nozzles, pipe supports, connection hardware and anchor bolts for this piping. 
4) One (1) Radar foam level sensor. 
5) One (1) ORP/pH probe and analyzer with temperature readout. 
6) One (1) Vacuum gauge sensor. 
7) One (1) Liquid level sensor with local readout. 
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Additional Equipment 
1) One (1) 3” Magnetic flow meter and transmitter for feed control and monitoring. 
2) One (1) 4” Magnetic flow meter and transmitter for intra-process control and monitoring. 
3) Three (3) 15 HP, Transfer Pumps. 
4) Three (3) 4” Actuated valves. 
5) Three (3) 6” Actuated valves. 
6) Two (2) 1” Blower control valves. 
7) Two (2) Air flow/pressure Instrument. 
8) Three (3) Blower V-Belt Drive Replacement. 
9) One (1) Heat Exchanger. 
10) One (1) Pre-wired control panel complete with PLC, and system programming. 
11) One (1) Battery backup system. 

 
Included Spare Parts   
1) One (1) ORP/pH Probe.          
2) One (1) Blower Filter. 
3) Four (4) Spare Belts one (1) set per pump/blower size. 
 
BiofiltAer Odor Control Unit 
One existing concrete Biofilter tank – 30 ft. Ø x 16 ft. deep (By contractor) 

One (1) Biofilters each complete with: 
1) One (1) 15 HP 5,000 SCFM @ 9” WC Fan. 
2) One (1) Biofilter Cover. 
3) One (1) Lot, Biofilter plenum for even air flow distribution. 
4) One (1) Lot, Biofilter media. 
5) One (1) Secondary Humidification. 
6) One (1) Humidification Panel. 
7) Two (2) RTD temperature sensor. 
8) One (1) Biofilter instrument cabinet. 

Electrical Package MCC/VFDs  
MCC mounting arrangement with Allen Bradley 6 pulse VFDs. 

1) One (1) ThermAer Jet Motive Pumps 100 HP VFD. 
2) One (1) SNDR Jet Motive Pump 50 HP VFD. 
3) Three (3) Transfer Pumps 15 HP VFD. 
4) One (1) Off Gas Fan 15 HP VFD.  
5) One (1) 120/240 VAC Lighting Panel w/ 10 – 20 Amp Breakers. 
6) One (1) Control Panel Power Monitor. 
7) One (1) Control Panel Transformer. 
8) One (1) Main Disconnect. 

 
ThermAer™ Base Proposal Package Pricing     $1,939,847.00 US Dollars 
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Start-up services and O&M manuals are included in the above listed price.  Tank construction, modification, 
covers, equipment installation, and electrical service to the facility control room are assumed to be provided 

by the general contractor.   As stated above, we have included the ThermAer patented facility and 
hardware and patented control logic system for the ThermAer reactors and the SNDR as well as the odor 

control unit.   Copies of ThermAer Applications Reports, the ThermAer brochure, and TPS Terms and 
Conditions are also included in the following sections of this package.  This is a budget estimate, based on 
‘normally’ encountered conditions. 

 
Notes 
1)   Performance test labor, test equipment and laboratory services are to be Contractor or Owner supplied. 
2)   Purchased equipment such as electric motors, pumps, blowers, valves, gear reducers, instrumentation, 

etc. will be furnished with manufacturer’s standard finish. 
3)   Prepaid truck freight to the job site is included. 
4)   These prices are correct for the next 120 days.  
5)   Price quoted is exclusive of any Local, State or Federal taxes. 

 
Work and material not included 
1)   The Contractor shall provide the necessary pump, fan and blower pads, anchor bolts and leveling 

required for proper setting of all equipment associated with the ThermAer reactor(s), and SNDR. 
2)   The Contractor shall supply all connections, sample taps, drains, interconnecting spool pieces, and 

miscellaneous ‘small’ valves for each pump, blower and fan as shown on drawings. 
3)   The Contractor shall supply the seal water supply pipe, seal arrangements, pressure regulators, and flow 

control, drain and accessories for the ThermAer(s), SNDR, and foam control pumps, and coatings (if 
required by the Engineer). 

4)   The Contractor shall supply all tank penetrations, 
5)   The Contractor shall supply all covers for the ThermAer(s) as shown on the drawings. 
6)   The Contractor shall supply all the tank cover penetrations, flanges, seals, hatches and man ways as 

shown on the drawings. 
7)   The Contractor shall supply interconnecting bolts, gaskets, welds, and other miscellaneous fasteners. 
8)   The Contractor shall supply a communication cable from the ThermAer control panel to the VFDs. 
9)   The Contractor shall supply all conduits and interconnecting electrical wire for all motors, instruments, 

and controls. 
10) The Contractor shall supply field welds for the in-basin and out-of-basin stainless steel supports 

associated with the liquid and air headers provided by the ThermAer supplier. 
11) The Contractor shall supply all miscellaneous plant service water supply piping. 
12) The Contractor shall supply any field installation including delivery point rigging, offloading and storage. 
13) The Contractor shall supply all penetrations, nipples, and mounting accessories for field installed 

instruments and probes. 
14) The Contractor shall supply any such items but not limited to as; structural steel, platforms, walkways, 

ladders, guards, handrails, gratings, supports, piping, valves, weirs, flexible connections, anchor bolts, 
starters, panel boards, field painting, insulation, or electrical work or material other than that specifically 
mentioned in the offering which may be required by site specific conditions, federal, state or local 
requirements. 
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Field Assembly, Erection, Installation 
All equipment will be delivered as fully assembled as possible.  When certain items must be delivered partially 
disassembled because of shipping limitations or other special conditions, field assembly will be the responsibility 
of the customer.  This will normally consist of joining sections by mechanical means such as with bolts, nuts 
and screws. Equipment installation is the responsibility of the others. 

 
Site Services 
TPS shall furnish the services of a technician for a period of approximately twelve (12) days to be covered in four 
(4) trips to the job site to check the installation, supervise the start-up, supervise performance testing as 
required by the specifications, and provide operator instruction for the items included in our scope of supply. 
Service  time  noted  above  includes  follow-up services  for  system  controls  required  by  the  specifications. 
Additional service is available at our portal to portal per diem rate in effect at the time of service delivery, plus air 
fare. The current per diem supervision rate is Seven Hundred Fifty dollars ($750.00) plus travel. 

 
Engineering Submittals 
Drawings for approval and certified specifications will be submitted within eight-ten (8-10) weeks after date of 
receipt of acceptable purchase order. 

 
Shipment 
Shipment will be made thirty (30) weeks after receipt by TPS of written approved Engineering Submittal. 

 
Installation, Operation and Maintenance Manuals 
Operation and Maintenance Manuals will be provided per specification. 

 
Equipment Warranty 
See “Guarantee" in our "Terms and Conditions". 

 
Patents 
TPS owns the exclusive rights to Patents 5,948,261; 6,168,717; 6,203,701 and 6,514,411. This offering is 
considered a single use license agreement. 

 
Validity of Quotation 
Prices are valid for one hundred twenty (120) days from date of quotation. 

 
Terms of Payment 
Net thirty (30) days from date of invoice. 

 
Conditions of Sale 
See attached Thermal Process Systems "Terms and Conditions," which are hereby made part of this 
quotation. 
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**************************** 

TPS looks forward to working with the WWTP staff on this project. If you have any questions regarding this 
proposal, please do not hesitate to contact Thermal Process Systems or our local representative. 

                                        
 
 

Eric Haslam, P.E. 
Thermal Process Systems 

627 East 110th Ave 
Crown Point, IN 46307 

ehaslam@thermalprocess.com 
(315) 440-9750 

Cinar Akman 
G.A. Fleet Associates, Inc. 

6 International Drive  
Rye Brook, NY 10573 
cakman@gafleet.com 

(914) 381-7939 
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Komline Sanderson – Heat Dryer Cost Proposal  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Bay Park STP 
Title of Project 13480-12 95% Submittal 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

++ NO TEXT ON THIS PAGE ++ 

caw
Rectangle



 

 

 

December 9, 2019 

 

Mr. Timothy M. Nordberg, P.E. 

H2M Architects + Engineers 

538 Broad Hollow Rd 

4th Floor East  

Melville, NY 11747 

 

Ref: Riverhead, NY 

 Municipal Biosolids Dryer 

 K-S Project TPG-7894 

 

Dear Sir,  

 

Thank you for your continued interest in Komline-Sanderson’s drying system for the municipal biosolids. 

Per your recent email of December 5, 2019 please find the requested pricing below. 

 

Wet Cake Hopper 

One (1) storage hopper constructed from carbon steel will be provided to store the dewatered cake and 

meter it to the dryer. The “water filled” capacity of the hopper will be approximately 30 yd³. The client’s 

screw or belt conveyor will feed the storage hopper.  

The hopper is covered to reduce odorous emissions into the building. A hopper vent is provided to 

prevent a buildup of methane (or H2S) in the storage hopper. The hopper will include one (1) access 

panel bolted to the sidewall and one (1) inspection port in the top cover. The hopper is equipped with a 

level transmitter to monitor the cake volume in the hopper as well as low and high level switches. 

The hopper has sloped sides down to the live bottom screws which are mounted in a stainless steel 

trough. Carbon steel support legs are provided to raise the hopper so that the feed pump(s) can be 

mounted under it. A discharge flange connection will be provided for each dryer feed pump. 

The hopper is provided with two (2) 5 hp bottom screws. TEFC inverter duty motors and gear reducers 

power the bottom screws. Flanged bearings and packed stuffing boxes are used. 

The budget estimate for the 30 cubic yard hopper is  ............................................................. $182,000 USD 

The budget estimate for a 20 cubic yard hopper is  ................................................................ $168,000 USD 

Wet Cake Feed Pump 

A progressive cavity pump with wetted parts fabricated from ductile iron and elastomers will be 

provided to transport dewatered cake from the storage hopper to the dryer. The pump is designed to 

transport dewatered cake at rates up to 8 gpm. The pump will include an open throat, Buna (or equal) 
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stator, and tool steel rotor with hard surfacing. A Class 2 reducer, 15 hp TEFC inverter duty motor, 

coupling, and guard will be provided.  

A glycerin filled 6” pressure ring with pressure transmitter by Onyx or equal is provided at the discharge 

of each pump to monitor the pump discharge pressure.  

A VFD is used to control the pumping rate to the dryer. As a result, the same pump can be used for both 

the 8W and 9W. Only the gear reducer may be different. The pump will be a Moyno, Seepex (or equal). 

The budget estimate for a single wet cake pump  ..................................................................... $38,000 USD 

The budget estimate for two (2) wet cake pumps  .................................................................... $69,000 USD 

 

Model 8W-440 Paddle Dryer System 

One Model 8W-440 Paddle Dryer System is provided to handle 1,250 wet pounds of secondary 

municipal sludge cake at 20% solids. The K-S Paddle Dryer utilizes two (2) intermeshing, counter-rotating 

agitators with heated, hollow, wedge shaped paddles. Thermal fluid enters and exits each agitator 

through a rotary joint located at the discharge end of the dryer. K-S provides flexible hoses for the rotary 

joints. The agitators are mounted in a heated (jacketed) trough that is provided with a bolted, vaulted 

top cover. 

The agitators are driven by a 1,750 r/min TEFC motor connected to a shaft mounted gear reducer 

manufactured by SEW-Eurodrive or equal. Timing gears maintain shaft synchronization. The agitators 

are supported by pillow block bearings and provided with shaft seals. A heavy-duty, painted, carbon 

steel base supports the trough and agitator bearings. 

Model:  8W-440 

Heat transfer area (nominal):  439 ft² 

Working volume:  112 ft³ 

Motor rated power:  50 hp 

Shaft seal:  Mechanical face seal with air purge 

Access ports:  Two (2) 20 inch 

View ports:  One (1) with wiper and water rinse connection 

Clean out ports:  Two (2) 

 

An unheated, vaulted cover fabricated from 304/304L stainless steel will be bolted to the dryer trough. 

This cover will include burst (relief) panel(s) for the venting of any potential deflagrations. The cover will 

also include access manways, which include padlocks to prevent unauthorized opening, and a view port 

with wiper and water rinse connection. The cover will also include water spray nozzles, an off-gas outlet 

connection, and instrument connections. 
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Except for the end heads, the Paddle Dryer will be insulated. The trough will be insulated using a 4 inch 

thick closed cell glass insulation covered with 24 gauge (0.024 inch) thick stainless steel sheathing. The 

dryer cover will be insulated with 1-1/2 inch thick fiberglass insulation with a fabric cover. 

The K-S Paddle Dryer will be supplied with a thermal fluid manifold to distribute the fluid to the agitators 

and trough jacket. A return manifold is also provided. These manifolds allow for one (1) supply and one 

(1) return connection to the piping supplied by others. The required vents and drains for this piping are 

included. 

In addition, a deflagration venting system will be provided to safely vent any pressure buildups and 

deflagrations. The venting system is provided with burst (relief) panels which are in the dryer cover. A 

carbon steel duct is provided to vent the deflagration through an outside wall.  

Instruments provided by K-S for the Paddle Dryer: 

• Four (4) Thermocouples with thermowells and transmitters in the dryer bed 

• One (1)  Thermocouple with transmitter in the overflow chute 

• One (1)  High level switch in the product overflow chute 

• One (1)  Set of high and low proximity switches for the adjustable weir 

• One (1)  Pressure transmitter for the dryer hood 

• Four (4) Shaft seal purge gas manifolds consisting of a pressure regulator, rotameter, and two 

pressure gages. 

• One (1)  Dryer motor thermostat  

 

Product discharging from the dryer will be discharged through a rotary valve into a product 

handling/ cooling conveyor, from which the dried and cooled product material will proceed to 

further handling by others. 

 

A fines return system is provided to segregate the fines and large particles and return them to the front 

of the dryer. The fines return system will consist of   

• a vibratory type product screener to screen fines and oversized material from the product.  

• An inclined screw conveyor to return the “off-spec” material from the product screener back to 

the feed end of the dryer.  

• a rotary type airlock valve will be provided to safely isolate the product handling system from 

drying process.  

 

A thermal fluid heater which is designed for up to 2.5 MMBtu/h output. The heater will be designed and 

stamped in accordance with ASME Section I for 750 °F at 225 psig with 300 lb flanges on the inlet and 

outlet and with a relief valve included.  

A 400 gal/min centrifugal pump, air cooled, with a 40 hp 1,750 r/min TEFC motor, spacer coupling and 

guard, and seal is used to circulate the thermal fluid through the heater and system. A low fluid level 

switch in the expansion tank shuts off the burner if insufficient fluid is in the system. 
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A fully modulating, forced draft burner with a 7:1 turndown ratio for natural gas is provided. Natural gas 

will also be used for the pilot. The system is provided with one (1) fuel train for natural gas only.  

The burner is designed to have sufficient fluid velocities to ensure that maximum permissible film 

temperature of the fluid is not exceeded. The burner includes: 

• 3,450 r/min, 3 hp TEFC blower motor 

• Full modulation burner control with pilot 

• Ignition transformer 

• UV flame detection scanner 

• Combustion air pressure switch 

• IRI insured gas train 

• Components are in NEMA 4 enclosures 

• NEMA 12 control panel 

 

An expansion tank designed and fabricated (not stamped) to ASME Section VIII for 450 °F at 50 psig with 

nitrogen blanketing equipment is provided.  

A water-cooled thermal fluid cooler heat exchanger is provided for shut down operation. 

Instrumentation and Controls are provided by K-S. The system is controlled by an Allen Bradley panel 

mounted PLC with Operator Interface Terminal. The control panel will be a free standing NEMA 4X panel 

located near the dryer. MCC and VFD’s are supplied by others. 

System engineering is provided for those items in our scope of supply. K-S will provide Process Flow 

Diagrams, Piping and Instrumentation Diagrams, General Equipment Layout Drawings, OEM Manuals for 

all equipment and instruments provided, as well as 30 days of start-up service and operator training. 

Additional days can be offered as optional. 

The budget estimate for Komline-Sanderson Model 8W-440 drying system with the auxiliary equipment 

described above is   ............................................................................................................... $2,190,000 USD 

 

Model 9W-840 Paddle Dryer System 

One Model 9W-840 Paddle Dryer System is provided to handle 3,000 wet pounds of secondary 

municipal sludge cake at 20% solids. The K-S Paddle Dryer utilizes two (2) intermeshing, counter-rotating 

agitators with heated, hollow, wedge shaped paddles. Thermal fluid enters and exits each agitator 

through a rotary joint located at the discharge end of the dryer. K-S provides flexible hoses for the rotary 

joints. The agitators are mounted in a heated (jacketed) trough that is provided with a bolted, vaulted 

top cover. 

The agitators are driven by a 1,750 r/min TEFC motor connected to a shaft mounted gear reducer 

manufactured by SEW-Eurodrive or equal. Timing gears maintain shaft synchronization. The agitators 

are supported by pillow block bearings and provided with shaft seals. A heavy-duty, painted, carbon 

steel base supports the trough and agitator bearings. 



H2M Architects + Engineers  K-S Budget Estimate TPG-7894 

Riverhead, NY  December 9, 2019 

5 | P a g e  

Model:  9W-840 

Heat transfer area (nominal):  838 ft² 

Working volume:  219 ft³ 

Motor rated power:  75 hp 

Shaft seal:  Mechanical face seal with air purge 

Access ports:  Two (2) 20 inch 

View ports:  One (1) with wiper and water rinse connection 

Clean out ports:  Two (2) 

 

An unheated, vaulted cover fabricated from 304/304L stainless steel will be bolted to the dryer trough. 

This cover will include burst (relief) panel(s) for the venting of any potential deflagrations. The cover will 

also include access manways, which include padlocks to prevent unauthorized opening, and a view port 

with wiper and water rinse connection. The cover will also include water spray nozzles, an off-gas outlet 

connection, and instrument connections. 

Except for the end heads, the Paddle Dryer will be insulated. The trough will be insulated using a 4 inch 

thick closed cell glass insulation covered with 24 gauge (0.024 inch) thick stainless steel sheathing. The 

dryer cover will be insulated with 1-1/2 inch thick fiberglass insulation with a fabric cover. 

The K-S Paddle Dryer will be supplied with a thermal fluid manifold to distribute the fluid to the agitators 

and trough jacket. A return manifold is also provided. These manifolds allow for one (1) supply and one 

(1) return connection to the piping supplied by others. The required vents and drains for this piping are 

included. 

In addition, a deflagration venting system will be provided to safely vent any pressure buildups and 

deflagrations. The venting system is provided with burst (relief) panels which are in the dryer cover. A 

carbon steel duct is provided to vent the deflagration through an outside wall.  

Instruments provided by K-S for the Paddle Dryer: 

• Four (4) Thermocouples with thermowells and transmitters in the dryer bed 

• One (1)  Thermocouple with transmitter in the overflow chute 

• One (1)  High level switch in the product overflow chute 

• One (1)  Set of high and low proximity switches for the adjustable weir 

• One (1)  Pressure transmitter for the dryer hood 

• Four (4) Shaft seal purge gas manifolds consisting of a pressure regulator, rotameter, and two 

pressure gages. 

• One (1)  Dryer motor thermostat  

 

Product discharging from the dryer will be discharged through a rotary valve into a product 

handling/ cooling conveyor, from which the dried and cooled product material will proceed to 

further handling by others. 
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A fines return system is provided to segregate the fines and large particles and return them to the front 

of the dryer. The fines return system will consist of   

• a vibratory type product screener to screen fines and oversized material from the product.  

• An inclined screw conveyor to return the “off-spec” material from the product screener back to 

the feed end of the dryer.  

• a rotary type airlock valve will be provided to safely isolate the product handling system from 

drying process.  

 

A thermal fluid heater which is designed for up to 5 MMBtu/h output. The heater will be designed and 

stamped in accordance with ASME Section I for 750 °F at 225 psig with 300 lb flanges on the inlet and 

outlet and with a relief valve included.  

A 400 gal/min centrifugal pump, air cooled, with a 50 hp 1,750 r/min TEFC motor, spacer coupling and 

guard, and seal is used to circulate the thermal fluid through the heater and system. A low fluid level 

switch in the expansion tank shuts off the burner if insufficient fluid is in the system. 

A fully modulating, forced draft burner with a 7:1 turndown ratio for natural gas is provided. Natural gas 

will also be used for the pilot. The system is provided with one (1) fuel train for natural gas only.  

The burner is designed to have sufficient fluid velocities to ensure that maximum permissible film 

temperature of the fluid is not exceeded. The burner includes: 

• 3,450 r/min, 5 hp TEFC blower motor 

• Full modulation burner control with pilot 

• Ignition transformer 

• UV flame detection scanner 

• Combustion air pressure switch 

• IRI insured gas train 

• Components are in NEMA 4 enclosures 

• NEMA 12 control panel 

 

An expansion tank designed and fabricated (not stamped) to ASME Section VIII for 450 °F at 50 psig with 

nitrogen blanketing equipment is provided.  

A water-cooled thermal fluid cooler heat exchanger is provided for shut down operation. 

Instrumentation and Controls are provided by K-S. The system is controlled by an Allen Bradley panel 

mounted PLC with Operator Interface Terminal. The control panel will be a free standing NEMA 4X panel 

located near the dryer. MCC and VFD’s are supplied by others. 

System engineering is provided for those items in our scope of supply. K-S will provide Process Flow 

Diagrams, Piping and Instrumentation Diagrams, General Equipment Layout Drawings, OEM Manuals for 

all equipment and instruments provided, as well as 30 days of start-up service and operator training. 

Additional days can be offered as optional. 
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The budget estimate for Komline-Sanderson Model 8W-440 drying system with the auxiliary equipment 

described above is   ............................................................................................................... $2,670,000 USD 

Dry Product Storage System 

A Dense Phase Pneumatic Conveyance System consisting of a surge hopper, transporter, and air control 

module can be provided. The surge hopper will be constructed of carbon steel with 60 degree bottom 

cone, and equipped with hopper cone discharge system, inspection opening and hopper vent 

connection stub. 

Transporter vessel will be constructed of carbon steel. Transporter will be designed to ASME code and 

National Board Certified. Transporter will be equipped with 60 degree cone with aeration kits to 

facilitate discharging; inflatable seat inlet, outlet and vent cast iron butterfly valves incorporating an 

inflatable molded seat utilizing a smooth contour locking design. In the closed position the seat will be 

inflated automatically with compressed air to create a positive seal around the disc. 

Air Control Module for system operation will be equipped with the necessary air controls for proper 

operation. 

Note: Interconnecting piping, elbows, and pipe supports not included. To be furnished and installed by 

others.  

One (1) 6,000 cubic foot product silo will be provided. Dried product from the product dense phase 

conveying system enters the product silo at a bin vent filter receiver tank located on the top of the silo. 

The bin vent filter shall be complete with top removal cartridge filters with automatic blowback cleaning 

cycle, and bottom discharge butterfly valve. 

The silo shall be constructed of hot-rolled steel plate ASTM A1011 Grade 40 or equal. The exterior of the 

silo is painted per the manufacturers standard painting specification. A level transmitter is included to 

inform the operators of the available capacity inside. A CO detector is included to monitor the CO levels 

inside the silo and provide an alarm should CO levels begin to rise. Explosion panels are provided in the 

upper portion of the silo for additional protection.    Connections for nitrogen purging are provided to 

blow approximately 2-3 cfm of N2 into the silo.  

The roof contains deck guard railings, standard inspection openings into the silo, pressure relief valves, 

and access points to the instrumentation listed above. Access ladders with safety cages, and handrails 

are provided.  Air vent filters are also mounted on the roof and are used to vent the silo.  

A standard mechanical bin activator is also included to provide effective and reliable gravity discharge of 

the material. A retractable loading spout is included for directing the biosolids into a receiving truck. The 

spout shall be able to rise free and clear of truck passage and be able to lower to the level of the empty 

trailer bed. The extension and retraction of the spout is automatically controlled through the cable 

hoisting system provided by an electric motor and controlled by a level sensor. A 0.75 HP constant speed 

reversible XP motor shall drive the loading spout. The load out spout shall be mounted to a support 

structure directly beneath the silo. 
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A dust collector is provided to remove fugitive dust from the product as it discharges through the load 

out spout.   The duct between the load out spout and the dust collector is to be provided and installed 

by the contractor. 

Platforms and silo support steel are by Komline-Sanderson.  The contractor will assemble the support 

steel and platform as well as ladders, instruments, etc. and position the silo on the support steel.  The 

silo cylinder comes as one piece.  

Based on historical costs, the budget estimate for Komline-Sanderson dense phase transport system and 

product silo as described above is   ......................................................................................... $850,000 USD 

If the above drying system is of interest, we should have some discussions with the plant manager and 

engineer to discuss various design details to solidify a system design that integrates well with the 

current operations of the plant. 

 

 

Best regards, 

 

Brian T. Komline 

Manager, Municipal Sales 
Komline-Sanderson Corporation 

12 Holland Avenue, Peapack, NJ 07977 

Office: +1-908-234-1000 x317 

Mobile: +1-908-229-1981 

E-Mail: btkomline@komline.com 

www.komline.com 
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